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PREFACE. 



The following work consiBts of descriptions of new species of organic 
remains from the Lower and Middle Silurian rocks, with re-descriptions, 
and, in some instances, additional details and illustrations of a few that 
were previously published either in the annual reports of the Survey or 
in the scientific journals of the Province. It has been prepared from time 
to time, according as the new forms were discovered, or as more perfect 
specimens of those already known were procured. The only systematic 
arrangement, therefore, that could be followed, was to group the descrip- 
tions together in a series of articles. The first portion, consistmg of 
twenty-four pages, was issued in November, 1861, — the second, pages"25 
to 56, in January, 1862, — the third, pages 57 to 168, in June, 1862, — 
the fourth, pages 169 to 344, in February, 1865, while the remainder, 
completing the volume, will bear date herewith. The first twenty-four 
pages, and also 57 to 72, have been reprinted with some alterations, the 
substance of which is specified by Mr. Bilukgs in the appendix on 
page 419. The figures were all drawn from nature by Mr. H. S. Smith, 
the artist of the Survey, and engraved on wood by Mr. J. H. Walker 
of this city. 

W. E. LOGAN. 

Geological Survey Office, 
Montreal, October, 1866. 



GEOLOGICAL SURVEY OF CANADA. 



Paleozoic Fossils. 

No7. I861.» 

I. On some new or little-hnovm species of Lower Silurian Fossils from 
the Potsdam Group (^Primordial Zone^. By E. Billings, F.G.S. 

The fossiliferous rocks on the north shore of the Straits of Belle Isle, 
from which a portion of the species hereinafter described were procured, 
consist of the following in descending order : — 

1. LiMSSTONBS. — Reddish and greenish-coloured limestonei yarjing in some places to 
grej, with some red and green shale. The fossils are Palaophycus incipitrut, Archeo^ 
eyathus MlarUictUf A, profundusj Obolus LabradorictUj OboUlla ehroTnatica^ O. ? dn- 
gulata, OUnelltu Vtrmontanaj O, Thompsonij Conocephalites miser, Bathyurus parvulus, 
B. tenecttu, Salterella rugosa, S. pulchella, and S. obtuaa. There are, besides these, two 
species of OrtkU and one of Orthiaina, and numerous fragments of trilobites, apparently 
of several undescribed forms. The tliickness of these limestones is 141 feet. 

2. Sakdstonbs. — Grej, red and reddish-grey sandstones, the lower beds holding peb- 
bles of white quartz from the size of a pea to one or two pounds in Weight. The only 
fossil observed is ScolUhus linearis. Thickness 231 feet. 

These rocks rest upon the Laurentian, and their fossils show them to be 
of the age of the Potsdam group. They were examined by Mr. J. Rich- 
ardson during the past summer. 

Another exposure of rocks of the same age occurs about three miles 
east of Phillipsburgh in the County of Missisquoi, and extends south into 
the State of Vermont, where it is largely developed, and constitutes the 
Red sandrock of the geologists of that state. During several visits made 
to this exposure last summer, I could find no fossils on the Canadian side 
of the boundary-line, but several important localities occur in the imme- 
diate neighbourhood in Vermont. At one of these, IJ mile east of 
Swanton, a number of species have been found by the Rev. J. B. 
Perry and Dr. G. M. Hall of that town. These gentlemen are engaged 
in making a careful geological examination of the rocks and fossils ot 

* The following twenty-four pages were reprinted in 1864. See Preface. 



their neighbourhood, and have requested me to describe the new species 
collected by them. At this locality Palaophycm incijnenSj OboleUa 
eingulata^ Olenellu$ Vermontcnia and 0. Thomps^mi occur in the black 
slates conformably interstratified with the sandstones and magnesian lime- 
stones which constitute the principal mass of the formation. It will be 
observed that several other species are also found here ; but the prevailing 
forms are the four above mentioned, and, as they are most abundant in 
the limestones of the Straits of Belle Isle, there can be little doubt that 
the two deposits, although 8G0 miles distant from each other, are of the 
same age. The occurrence of ScoUthus linearis and the general aspect 
of the fossils, also show that these rocks must be very nearly, if not 
exactly, in the same geological horizon with the Upper Primal sandstones 
and slates of Pennsylvania. 

PLANTS. 

SCOLITHUS LINEARIS. (Hall.) 

ScoliihuM /tfworit.— (HaU.) Pal., N. Y. Vol. I, PI. I. Figi. 1, a, 6, c. 

This species occurs at Anse au Loup in the sandstone, but I have not 
detected it in the limestone of that locality. The form differs from the one 
which is so conmion in the Potsdam sandstone of Canada in being larger 
and straighter. It is perfectly identical with that of the Upper Primal 
sandstone of Pennsylvania, and also with that of the Potsdam sandstone 
of Tennessee. (Formation III of Prof. Safford.) 

Palaophtcus ikcipikns. (N. sp.) 

Description. — ^This species consists of elongated straight or slightly 
carved stems from half an inch to three-fourtlis of an inch in width. The 
transverse section is irregularly oval, witli two acute edges, hut it is prob- 
able that this flattened form is due to compression. Although numerous 
specimens lying in the rock were examined, no indication of branching 
was observed. The specimens are usually from four to nx inches in length, 
but some are more than one foot. They occur abundantly on Uie surface 
of certain strata, and the 8|)ecimens from Ad&q au Loup are perfectly iden* 
tical with those which abound in the slates near Swanton in Vermont^ 
holding ConocephaliteSy Olenelhis Thovtpsonij 0, VermotUana^ &c. 

Locality and F*/rmatiun. — Anse au Loup, on the north shore of the 
iStraits of Belle Isle ; sandstone of the Potsdam group. Also li mile 
east of Swanton, in the State of Vermont, in rocks of the same ago. 
CulUctors. — J. Richardson, Ilev* J. B. Perry, and Dn 6. M. UaU. 
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Paljbophtcus congrbgatus. (N. sp.) 

Description. — Steins cylindrical, from one to four lines in diameter, often 
CPOTrded together in such abundance as to completely cover the surface of 
the rock. They lie across each other in every direction, and appear to be 
80 interlaced that where very thick the same stem can seldom be traced 
for more than one inch in length* They are either straight or crooked, 
and sometimes present sudden slight enlargements of the diameter, giving 
them a somewhat nodulose aspect. 

Locality and Formation.-- One mile south of the boundary line, on the 
road leading from Moor's Comers in St. Armand to Saxe's Mills in High- 
gate, Vermont. In the thin beds of the Potsdam group. Red sandrock 
formation of Vermont. 

Collector. — E. Billings. 

PROTOZOA. 

In the limestone at Anse an ]/>up there are numerous fossils which 
firom their radiated structure have the aspect of true corals, and yet in 
polished sections seem to possess tiie poriferous organization of sponges. 
I shall therefore leave it an open question as to which of the two divisions 
they should be referred. There appear to be two closely allied genera, 
but for the present I shall place all the species in one. 

[Since the above was written I have, in 1864, ascertamed by treating 
« silicified specimen of A. Minganenm with acid that it contains numer- 
ous silicious spicula, and iiiese fossils must, therefore, be classified among 
the extinct tribes of sponges.] 

Genus Abcheooyathus. (N. gen.) 

Generic characters. — ^Turbinate simple or aggregate ; cup deep. The . 
internal structure, so far as can be made out, consists of an inner wall 
constituting the inner surface of the cup, and an external wall or epitheca 
enveloping the whole. Between the two walls there are numerous radia- 
ting septa, the interseptal spaces being filled with poriferous or ceUular 
tissue. It is highly probable that the inner wall is permeated by pores 
communicating with the interseptal tissue. 

[The radiating septa are, in A. profundus^ perforated with small pores. 
The spicula found in A. Mmganentis are slender, fusiform, slightly 
curved, acute at both extremities.] 

In A. Atlanticus the radiated structure is not so well defined as it is 
m the others, but still it can be observed in the polished sections. In 



A. profundus the septa are well developed, and give to the fossil the aspect 
of a Petraia or ZaphrentU. It may be that these two species should bo 
placed in different genera ; but as there are numerous fragments of what 
appear to be intermediate forms, it would seem to be the better course to 
group them together in the first instance. 

Archboctathus profundus. (N. sp.) 

A. Minganentii, pan, m published in 1861. 




Pig. 1. 



Pig. 2. 



Pig. 3. 



Fig. 1. — The slender base of atUcbment. Fig. 2. — A longitudinal section tbrongh 
the base of the cup of a worn specimen ; a, a transrerse section of a fragment where 
the diameter of the cap is 3| inches, showing the radiating septa between the onter and 
inner wails. Fig. 3. — A transrerse section across the base below the bottom of the 
cup. 




Fig. 4.— Fragment of an indiridnal which if 8| inches In diameter, showing the 
aanolations and the septal itris. 



Description. — ^Elongate, turbmate, more or less curved, the basal one 
or two inches slender, then rapidly expanding to a diameter of from one 
to four inches, then becoming cylindricaL The form is that of a large 
Oyathophyllum or Zaphrentis. The cavity of the cup extends in depth 
nearly to the base. The radiating septa are thin and closely crowded 
together, there being eight or ten in the width of three lines. The 
surface is annulated by strong rough ridges from three to six lines distant 
from each other, the intervening furrows being two or three lines deep. 
The inner wail of the cup is exceedingly thin, apparently less than half ar line. 

In none of the specimens is the outer wall preserved except in spots, 
and there only partially. The large individuals appear to have attained 
a length of more than one foot with a diameter of from two to four inches. 

In 1861 I referred this species to A. Mingan^nsiB^ but further exami- 
nation induces me to regard it as distinct. The latter is more deeply 
and distantly annulated, and, besides, it occurs in a higher geological 
position than does the former, having been found only in the GalciferOus 
formation. 

Locality and Formation. — ^Anse au Loup, on the north shore of the 
Straits of Belle Isle ; limestone of the Potsdam group. 

Collector. — J. Richardson. 



Archeocyathus Atlanticus. (N. sp.) 





Fig. 5. 

Fig. 5.— «, a fragment of this species ; 6, a transrerse section ; c, a longitudinal section 
of the same. 



Dtfier^fum.-— The only specimeii of this species in the eollectieii h a 
fragment four inches and a-half in length, fourteen lines in diameter at the 
larger and nine lines at the smaller extremity. Where the diameter is 
eleven lines the cavity of the eup is foar and a-half lines across, and ilie 
qMce between the waUs three Hnes. Of the radiating poriferoos septa 
there are about sixty ; they are so irregular that it is only in certain places 
m finely polished sections that the radiated structure can be detected. On 
one side where the specimen is weathered the structure presents the 
appearance of a rather compact cellular tissue. The form appears to be 
elongate conical, gradually tapering, the surface marked by wide shallow 
encircling oblique annulations, from three to nx lines distant from each 
other. The outer wall does not seem to be poriferous, but this appearance 
may be due to the crystalline condition of the rock into which it is 
converted. 

Locality and Formation. — ^Anse au Loup, on the north shore of the 
Straits of Belle Isle ; limestone of the Potsdam group. 

Collector. — J. Richardson. 



BRACHIOPODA. 
Obolus Lajuladoricus. (N. sp.) 



O 



Pig. 6. 
Pig. 6.— >Dofnd taIt* of O. Lai^radoHeuB. 

Deicription. — ^Dorsal valve sub-circular, the hinge-Ene strait^ht and 
equal to about three-fourths the width of the shell ; rather strongly and 
uniformly convex, most prominent at one-fourth the Ien<;th from the beak, 
the latter small, neatly pobted, scarcely distinct from the cardinal edge. 
Surface with fine concentric striae, which converge slightiy on apj^roaching 
the cardinal edge 15 to 20 in one line, and also with a few coarser con- 
centric undulations of growth, the whole crossed by mbute radiating 
striae just visible to the naked eye. The shell is black and friable like 
that of a Linffula. Length, S^ lines ; width, about 6 Hnes. 

Ventral valve unknown. 

Locality and Formation. — Anse au Loup, on the north shore of the 
Straits of Belle Isle. Limestone of the Potsdam group. 

Collector. — J. Richardson. 



Genus Obomlla. (N. gen.) 

Generic eharacters. — Shell ovate circular or sub-quadrate, convex or 
planoKJonvex. Ventral valve with a false area which is sometimes 
minute and usually grooved for the passage of the peduncle. Dorsal 
valve either with or without an area. Muscular impressions in the ventral 
▼alve four ; one pair in front of the beak near the middle or in the upper 
half of the shell, and the others situated one on each side near the car- 
dinal edge. Shell calcareous. Surface concentrically striated, sometimes 
with thin extended lamellose ridges. 

In general form these shells somewhat resemble OboluSy but the arrange- 
ment of the muscular impressions is different. In Obolm the two central 
scars have their smaller extremities directed downwards, and converging 
towards each other ; but in this genus the arrangement is exactly the 
reverse. 

The three species in which I have seen the muscular impressions are 
the following: — 

1. — 0, chromaticay — ^hereinafter described. In this species the central 
muscular impressions are divergent below. 

2. — ^A species which occurs in the well-known deposit of limestone near 
Troy in the State of New York. This is probably Avicula f desquamata. 
(Hall) (Pal. N. Y., vol. I, p. 292, plate Ixxx, fig. 8.) In two specimens of 
tiiis species which I have before me the scars are in the upper part of 
the valve and diverge below. The small scar on each side close to the 
margin is visible. 

8. — ^A small species from the Potsdam sandstone of the St. Croix 
River in the Western States, where it occurs associated with the Primor- 
dial trilobites described by the late eminent geologist, Dale Owen. In 
this the central scars are close together, one on each side of the median 
line and parallel. 

The genus appears to be closely allied to OholuSy but sufficiently dif- 
ferent, on account of thie disposition of the muscular impressions, to be 
classified as distinct therefrom. 

Obolblla ohromatioa. (N. sp.) 

Fig. 7.. 

Fig. T. 'O^UUa ehromatiea,—^, Yentral TaWe ; 6. dorsal ; d. interior of one of the 
Talves, snpposed to be the ventral, showing the muscular impressions ; c. outline 
restored from detached TalTes. 
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Description. — ^Broad-oval, the rostral extremity obtusely pointed, front 
broadly rounded, greatest width a little below the middle ; both valves 
rather strongly and uniformly convex, most tumid at about one third the 
length from the beak. Ventral valve more acute above than the dorsal^ 
beak depressed below the greatest elevation of the shell, slightly elevated 
above the margin, with a small area beneath it which is inclined backward 
at an angle which varies from 45^ to 60°, Dorsal valve with an obtusely 
rounded umbo, the beak scarcely distinct from the cardinal edge and not 
elevated above the margin. Surface with fine concentric stride or small 
minutely rugose ridges of growth of variable size, from 4 to 8 in one line, 
often smooth from exfoliation, or wearing. Colour of the shell in the red^ 
dish limestone a honey yellow, in grey limestone greyish ; when exposed 
to the weather becomes white and minutely fibrous. 

Length and breadth about three lines. 

In some specimens the ventral valve is depressed convex, the beak 
being on a level with the greatest elevation of the shell. The shell is 
thick and strong, and when well preserved, breaks with a granular fracture. 
When weathered, a tendency to fibrous exfoliation is manifested. 

This species is closely allied to the form that is found so abundantly in 
the Troy limestone, but the muscular impressions in that one are rather 
closer together and nearer the beak. (At least they are so in the 8]>eci- 
mens in my possession.) 

Many of the specimens are a little more obtuse in the upper half than 
those figured. The individuals arc exceedingly numerous and dificr little 
in size. 

Locality and Formation. — Anse au Loup, on the north shore of the 
Straits of Belle Isle. In limestone of the Potsdam group. 

Collector. — J. Richardson. 



OBOLELLA rKUTOROINA) CINQTTLATA. (N. Sp.) 








Pig. 8. Fig. 9. Fig. 10. 

Fig. 8.— Ventrtl (t) valve of O. cinptUUa. Fig. P.—CMt of Interior of ventrml valvo. 
Fig. lO.^Dortal (?) vaUe. 



Description, — Hmge-Kne straight, a little less than the greatest width 
of the shell ; sides straight or slightly convex for about one half the 
length ; anterior angles obtusely rounded ; front margin either uniformly 
convex or with a small portion in the middle somewhat straight. Great- 
est width a little in front of the middle. Ventral valve strongly and uni- 
formly convex, most tumid about the middle ; beak depressed below the 
greatest convexity of the shell ; cardinal edges straight or gently concave, 
diverging from the beak at an obtuse angle. Area unknown. Dorsal 
valve somewhat flat,, most elevated at the beak, in front of which, along 
the middle of the shell, there is a wide shallow concavity extending to the 
front margin ; on each side of the beak, descending with a somewhat flat 
slope to the cardinal angles ; area unknown, apparently half the height of 
the ventral area and nearly at right angles to the plane of the margin. 
Beak erect, obtusely pointed, forming the most elevated part of the shell. 
Surface with strong concentric sub-lamellose ridges which do not converge 
to the beak but terminate on the cardinal edges, their course conforming 
to the margin of the shell. Four or five ridges in the width of one line. 

Length of largest dorsal valve seen 6^ lines, greatest width 8 lines. 
Length of largest ventral valve in a straight line from back to front 
7 lines, width 10 lines. The proportional length and width appear to 
vary. The apical angle of the ventral valve also varies, being in some 
specimens much more pointed at the beak than in the one above figured. 
Specimens of all sizes occur from 3 lines in width upwards.* 

Locality and Formation* — Anse au Loup, on the north shore of the 
Straits of Belle Isle. Li limestone of the Potsdam group. 

Also abundantly in the condition of casts li mile east of Swanton in 
Vermont. 

Collectors. — J. Richardson, Dr. G. M. Hall, and Rev. J. B. Perry. 



* Since the aboTe was written, I have examined manj castB of the interior of this 
specieB, and am inclined to the opinion that it is generically distinct from OboUlUt 
€hromatica^ From the yerj considerable elevation of the beak the dorsal Talve must 
baTe an area and probablj a foramen. In one specimen there are two large oral 
impressions faintlj impressed, but still distinctlj visible. There is no trace of the 
lateral scars ; and the form, notwithstanding the characters of the surface, conveys the 
idea of an Orthisina, Should, upon further examination, my suspicions turn out to be 
well founded, I shall call the genus Kutorqina, after the celebrated European naturalist, 
KuTOBGA. It is not quite certain which is the ventral or which the dorsal valve. 
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Orthisina fbstinata. (N» sp.) 




Cfjj)|V^ 



Fig. U. Fig. 12. Fig. IS. 

Fig. n.—Ventnl ralTV and side riew of O.fetiinata, Fig. 12.— Ana of Teotral 
▼alT0. Fig. \Z.^^OimertUa mmiiquaia. 

Description. — Subqoadrate or seinioyaly hinge-line equal to the greatest 
width of the ahelL Ventral valve sub-pyramidalf beak elevated, surface 
with a straight or slightly convex slope in all directions to the margin, 
area triaogalar, a little inclined backwards, foramen about as wide as 
high, closed by a convex doltidium which is perforated at the boak. 
Dorsal valve nearly flat. Surface with angular bifurcating ribs, five an 
mx in the width of two lines at the margin, crossed by fine concentric 
atriiB, of which there are from seven to ten in one line. 

Width on hingc-linge from 10 to 15 linos ; length aboot a third less 
than the width. Height of beak of ventral valve from two to three lines. 

Both valves show longitudinal undulatioas radiating from the beak to 
the margin. 

This species closely resembles some of the ordinary forms of the genus, 
but differs internally from any known to me in the Second Fauna in the 
absence of the dental plates, no traces of which can be perceived in the 
casts. 

LorqUtff and Formation. — 1} mile east of Swanton in Vermont. 
Potsdam group. 

ColUetor$.'^J>T. G. M. Hall, and Rev. J. B. Perry. 



CaMERKLLA AllTIQUATA. (N. Sp.) 

Fig. 13. 

Dfseripthn. — Ovate or subcircular, beaks obtusely pointed (as seen in 
the ca.^t), both valves moderately or rather strongly convex. Surface 
with from 8 to 10 small rounded ribs which do not reach quite to the 
beaks. 
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Some dp the specimeiis are proportioDaUy more elimgated than others. 
The firont margin appears to be always broadly rounded, and the greatest 
indth at about one-fourih the length from the frx>nt margin. 

Length from 4 to 6 Unes ; width either equal to or a little less than 
the length. 

This species resembles O. varian$ of the Cha^, but is more numerously 
ribbed. 

Locality and Formation. — ^1^ mik east of Siranton, Vermont, in the 
Potsdam group. 

CoUeciar9.—Bev. J. B. Perry^ and Dr. G. M. Hall. 

Other specibs of Brachiopoba. 

In addition to the above there are in the sandstone of Vermont, 1 mile 
south of the Province line, two other species, one of which appears to be 
an Orthisina^ about the same size and shape as 0. festinata^ but more 
finely ribbed, and an Orthis^ somewhat like 0. perveta of the Chazy. 

At Anse au Loup there are also two species of OrthiSj and apparently 
one Orthisinaj all different from the Vermont species. 

CRUSTACEA. 
Olbnellus Thompsoni. (Hall.) 

Olbvus Thompsoni, (Hall) 12M Reg, Rep. N. K, p. 69. 1869. 
Baaraxdia Thompsoni, (Hall) 13M Reg, Rep. N, K, p. 116. 1861. 
Pabadoxidbb Tbompmmi, (Eibiboim) Man. of Geoi, p. 280. I860. 
Paeadoxidbb ThompsonI| (Barrande) Bal. Geo. Soe, JfYanet, 2d seriM, rol. 18| 
p. 276. 186U 

A well preserved head of this species was collected m the limestone at 
Anse au Loup. 

Olekbllus Vebmontana. (Hall.) 

(The references for thit tpeeiet are the eanu at P. ThomptonL) 

Several very good specimens of the glabella and head were collected 
in the limestone of Anse an Loup. It seems to be more abundant there 
than P. !nomp$om. 

Conogephalites miseb. 

Fig. 14. 

LeMription. — Glabella elongate^ conical, vorj o^vivez, most elevated 
at aboQt the mid-kngth, sH^tlj narrowed at the neck segment, widest in 
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the middle, narrowly rounded m front, well defined all round by the 
dorsal furrows. Neck segment strongly convex and bearing a short 
broad-based spine directed upwards and backwards. Neck furrow extend- 
ing all across ; the posterior glabella furrow well defined acn)ss, forming 
an obtuse angle backward in the median line ; median glabellar furrow 
also running across, but not so strongly defined as the posterior ; anterior 
furrows extending one-third across. 

Length of glabella, 2 lines ; width in the middle, about half the length. 

There is no described species to which this one bears any close relation 
on account of the j)eculiar character of the posterior and median furrows 
runmug (juite across the glabella. 

Locality and Formation.— Anso au Loup, on the north shore of the 
Straits of Belle Isle, in limestone of the Potsdam group. 

CoHector.^-J* Richardson. 



CONOCEPHALITES AdAMSII. (N. Sp.) 





Fig. 14. Fig. 15. Fig. 10. Fig. 17. Fig. 18. 

Vlg. U.^ConoctpkalUei miter. Fig. 16.— C.wlrfamm. Fig. 16.— C. Tracer. Fig. 17. 
— C. Vuicanut. Fig. 18.— C. arenonu, 

OovoctPBALiTtfl. — AoAMi. SiUimon't Am, Jour, of Seienci^ 2nd teriu^ toI. 6, p. 109. 

Maj, 1848. 
OovocspRALiTBf.- BauvGB. In tame Journal, 2nd <mej, toI. 32, p. 232, Sept. 1861. 

JUo in Can, Nat, and Giol., toI. 6, p. 324, Aug., 1861. 

Description. — Head broad, semicircular, moderately convex ; glabella 
oblong-conical, nearly two-thirds the whole length of the head, the front 
obtu^ly rounded or somewhat straight, the anterior angles narrowly 
rounded, the sides nearly straight from the anterior angle to the neck 
farrow, just in advance of which is the widest part. The neck furrow 
well defined all across ; the glabellar furrows indistinct, the dorsal furrow 
18 well defined all round the glabella. The cheeks are moderately tumid : 
a line drawn across the glabella about the mid-length would pa.s.s through 
the eyes. The distance of the eye fn)m the dorsal furrow is e<|ual to the 
greatest width of the glabella ; the eye api)ear8 to be very small. Tho 
margin in front of the glabella is equal in width to about one-third the 
whole length of tho head ; it is bordered by an obtuse narrow elevated 
rimi just within which ifl a groove, which is more deeply impressed on each 



18 

mde than direciljr m front of the glabella, there bemg at this place a gently 
convex elevation resembling that which occurs in Barrande's species, Q. 
Stdzeri and C. caronatit8. The ocular ridge is well defined where the 
surface is preserved, but is rarely visible m the sandstone casts. Most of 
the specimens are distinctly carinate along the median line of the glabella. 

It is possible that there maybe a median tubercle on the neck segment, 
but none of our specimens have this part sufficiently well preserved to 
shew it. 

The foUowmg are the dimensions of a specimen of the average size : 

Length of head 6 lines ; length of glabella 8 J lines ; greatest width of 
glabella 2 lines ; width of glabella at front 1^ line ; distance of eye from 
ffide of glabella 2 lines. 

Dedicated to Prof. C. B. Adams, late State Geologist of Vermont. 

Locality and Formation. — Highgate, Vermont, in the Potsdam group, 
about a mile east of the Highgate Springs. 

Collectors. — Rev. J. B. Perry, Dr. G. M. Hall, and E. Billings. 

CONOCKPHALITES TeUCER, (N. Sp.) ? 

Pig. 16. 

Compare C. BUUngti. — (Shamard.) SUliman^t Am. Jour, of ScUnct. 2d Series, 
vol. 32, p. 220. Sept. 1861. 

Description. — Head semi-oval ; glabella conical, convex, well defined all 
round by the dorsal furrows, about twojthirds the whold length of the 
head, widest just in advance of the neck furrow, sides gently conviex, front 
neatly rounded, neck furrow well defined all across ; posterior furrows 
commencing at about one-half the length of the glabella, and running 
inwards and backwards nearly to the neck furrow and one-third across ; 
median furrows ^curved backwards, and extending one-fourth across ; an- 
terior furrows short ; ocular ridges well defined ; front margin one-third 
the whole length of head, with a well defined groove running across, in 
front of which there is an elevated mar^nal rim, which rises with a flat 
slope upwards and forwards ; the groove across the mar^n is situated at 
about one-fourth the distance from the front of the glabella to the elevated 
edge of the rostrum ; the cheeks are moderately tumid ; the neck segment 
18 well developed, with a small median tubercle scarcely the fourth of a 
line in height, and in some specimens seems to be absent altogether. 

Thorax of 13 or 14 segments ; axis strongly defined, cylindrical ; side 
lobes about one-third wider than the axis. 

The pygidium is very smaU, being, scarcely one-sixth the length of the 
tlioraz. The only specimen in which it has been observed attached to the 



14 

fliorax is not soffictently well preserved to enable me to describe it m 
detail. 

The following are the measurements of two of the specimens :— Length 
of head 4^ lines ; length of glabella 3 lines, width, just in advance of neck 
fiuTOw, 2^ lines, and at one-third the length from front margin 2 lines. 

In a specimen consisting of the thorax and pygidium the whole length 
is six lines, of which the pygidium occupies a{q)arentlj a little less than 
one line. Width at first segment 5^ lines ; width of axis at same place 
1^ line ; width at anterior margin of pygidium about 3 lines. 

The position of the eye is not shewn in any specimen that I have seen, 
but firom the width of Uie portions of the fixed cheeks which remain, it 
must be distant from the dorsal furrows nearly the width of the glabella. 

This species appears to be closely allied to the one above cited fi^m 
Shumard's paper, so far as the characters of the glabella are concerned. 
As however the proportions are a little different, I shall dispose of it as 
above until I can have an opportunity of submitting a specimen to Dr. 
ghumard. 

Locality and Formation. — 1^ mile east of Swanton in Vermont, in the 
dates of the Potsdam group. 

Collector 9.— Bay. J. B. Perry, Dr. G. M. Hall, and Sir W. E. Logan. 



CONOCBPHALITBS VULCANUS. (N. Sp.) 
, Fig. XT. 

Description. — Head broad, moderately convex; glabella obtusely 
conical, with the neck segment triangular and extended backwards in the 
middle ; neck furrow not extending across, bemg interrupted by a strong 
carina which runs along the median line ; dorsal furrow all round, but 
not sharply defined. Front margin about one-third the length of whole 
head with a projecting rim, and a transverse groove situated two-thirds 
the distance from the front of glabella. Cheeks moderately convex ; 
ocular ridge well defined ; a line dra^vn across the head a little in advance 
of the mid-length of the glabella, would pass through tlie eyes ; the latter 
distant from the glabelk at least half the whole length of the head. No 
indications of glabellar furrows visible. 

Length of head, 4^ lines ; of glabella, including the backward project- 
ing angle of the neck segment, 3 lines ; width of glabella just in advance 
of neck furrow, 2 J lines; distance of eye from glabella, 2i lines. 

This species differs from C. Adamsij in the character of the neck 
furrows, and in the greater proportional width of the glabella. 

It was found along with C. Adanui in the same beds. 
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OONOOSPHALITES ABSITOSTTS. (N« Sp.) 
Fig. 18. 

J)e9criptum. — Glabella conical, about three fourths tiie length of the 
head, convex, well defined by the dorsal fiirrows all round, neck furrow 
all across, posterior glabella furrows represented by obscure indentations 
which appear to be directed obliquely backwards from near the mid- 
length to near the neck furrow ; there appear to be no median and ante- 
lior furrows. Front margin with an elevated rostrum and a transverse 
groove, the latter passdng at about one tiiird from the front of the gla- 
bella. Ocular ridge well defined* 

Length of head 3^ lines ; of glabeDa 2^ lines ; width <tf g^bella at 
base If line ; at one third the length from front 1^ line. 

Another head is 4^ lines in lengih. 

The characters of the impressions taken to be the posterior glabella 
furrows are not well ascertained. 

Locality and Formation — In thin bedded, flaggy sandstone by the 
side of the road leading from Moore's Comers in St. Armand to Saxe's 
Mills in Highgate, Vermont, about one mile south of the Province line. 
Potsdam group. 

Collector.— E. Billmgs. 

BATHTtmtlS SENBCTCS. (N. Sp.) 

Pig. 19. Fig. 20. Pig. 21. 

Fig. 19.— Head of B» tetuctui. Fig. 20. — Supposed pjdigiam of the same. Pig. 21.— 
B, parvtUui. 

Description. — Glabella sub-cylindrical, clavate, strongly convex, one 
fourth wider at the front margin than at the neck segment, sides nearly 
straight, front obtusely rounded and presenting a strong convex elevation, 
neck furrow extending all across, three pairs of glabella furrows repre- 
sented by small but distinct and obtuse indentations in the sides, fixed 
cheeks rather strongly convex. Eyes of moderate size, semicircular ; a 
line drawn across ihe head at about one third the length of the glabella 
from behind would pass through them, and they are distant from the side 
of the glabella about the width of the neck segment. The front of the 
bead is surrounded by a narrow border which appears to be flat ; there 
appears to be some evidence of a spine on the neck segment. 
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The pygidium found in the same fragment of stone with one of the spe- 
cimens of the glabella of this s])ecies is m all general characters that of a 
Bathf/unat, It is semicircular, convex, axis cylindrical, strongly convex, 
terminating behind with an abruptly rounded descent, six annulations, the 
first three or four most strongly defined. The lateral lobes have four 
segments each, separated by strong rounded furrows ; there is a narrow 
entire margin all round with a distinct groove inside, which appears how- 
ever to be interrupted at the end of the axis. 

The dimensions of the most perfect specimens are as follows :— - 

Glabella, — ^length 3^ lines; width at neck segment 1^ line, at the 
firont 2 linos ; distance of the eye from the side of the glabella 1^ line. 
The eye appears to be about f of a line in length. 

Pygidium, — ^length 3 lines ; width at anterior margin 5| lines ; width 
of axis 1 line. 

Locality and F>yrmation. — Anse an Loup, on the north shore of the 
Straits of Belle Isle. Limestone of the Potsdam group. 

Collector. — J. Richardson. 



BaTHYURUS PARVULUS. (N, sp.) 
Fig. 21. 

Description. — Glabella cylindrical, strongly convex, much elevated 
above the fixed cheeks, uniformly arched from the front margin for half 
the leu'^th backwards, very slightly narrower at neck segment than at 
front margin, sides straight, nearly parallel, and distinctly defined by the 
dorsal furrows. Neck furrow extending all across, posterior glabellar 
furrows indicated by a barely perceptible indentation on each side, no 
anterior furrows. Fi-ont of head surrounded by a narrow ^at margin. 
Eyes distant from the sides of the glabella about the width of the neck 
segment. 

On a side view the head has a convexity equal to about one quarter of 
a sphere. Length of head "11 lines ; width of glabella 1^ line ; width of 
the flat border surrounding the front of the head al)0ut i of a line. 

A line drawn across the head at al>out one third of the length from the 
po-^terior piar;:in of the glaliella would pass through the centres of the 
eyes. The eyes ap|>ear to be about i of a line in length. 

Tlii.4 8iK*cics differ from B. $enectu$ in the almost total absence of 
glabellar furrows ; and in the nearly equal width of the glabella through- 
out iu whole length. 

Ltfrafttt/ and Formation. — Anse au Loup, on the north shore of the 
Straits of Holle Isle. In limestone of the Potsdam group. 

CMi'cVjr. — J. Richardson. 
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Genus Saltbrella. (N. gen.) 

Generic Characters. — Small, slender, elongate-conical tubes, consisiang 
of several hollow cones placed one within another, the last one forming the 
chamber of habitation of the animal. The cross section of these tubes is 
circular or subtriangular, and they are either straight or gently curved ; 
the surface is concentrically or longitudinally striated. 

I think these fossils, although no doubt allied to Serpulites^ sufficiently 
different therefrom to constitute a distinct genus. Their structure is so 
compact that they are seldom found compressed, while all species of 
Serpulites are almost invariably in that condition, shewing that tiiey con- 
sist in general of something more like a membraneous sack than a hard 
shelled tube. 

This genus is dedicated to J. W. Salter, Esq., PalsBontolo^t of the 
Geological Survey of Great Britain. 



Saltbrella ruqosa. 




Fig. 22. 
Fig. — 22. A piece of Limestone with S. rugow. 

Description. — ^This little species is straight, conical, tapering uniformly 
to an acute point. Length from two to four lines, the greater number of 
the specimens bemg under three lines ; diameter at large extremity one 
line in a specimen four lines in length ; the smaller ones are often a little 
more obtuse. Aperture circular, equal to about three-fourths the whole 
diameter. It is not certain that in any of the specimens observed the 
surface is preserved ; they all appear to be divested of the outer covering, 
and exhibit four to six imbricating sharp annulations in the length of one 
line, the edges towards the larger end. These are doubtless the exposed 
edges of the several sheaths of which the tube is composed. They are 
usually straight, but some are slightly curved. 

This species must be closely allied to Serpulites Macvllochi (Salter), 
but upon an average they are smaller than those figured by Salter in the 
Jour. Geol. Soc. Vol. XV, PI. 13, fig. 31. 
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Locality and Formation — Anse an Loap on the north shore of the 
Straits of Belle Isle, in limestone of the Potsdam group. 
CoUeetor.-^ . Richardson. 

Salterella pulchella. (N. sp.) 

Description. — Elongate, corneal, gently cun'cd, six to eight lines in length 
and from one line to one and a-halT in widtli at the i^rture. Surface 
ornamented with small encircling strae just visible to the naked ey^. 

This species is larger than S. rugosay always a little curved, not so 
abundant, and when weathered does not present the sharp imbricating 
annulatious of that species. 

Locality and Formation. — Same as S. rugosa^ but apparently not in 
the same bed, as the two species are not found together in the same frag- 
ments of rock. 

Salterella obtusa. (N. sp.) 

Description. — Six to eight lines in length ; diameter at aperture about 
three lines. The transverse section is always sub-triangular, and in some 
of the 8i>ecimens one side appears to be flat like a Theca^ and I would refer 
it to that genus only that the tube is composed of successive layers. 
None of the specimens are ])erfect, but the form is sufficiently different 
from that of the other two to indicate a distinct species. 

Locality and Formation. — Same as the preceding, but not associated 
with 8. rugosa^ although it occurs in the same fragments of rock with 
S. pulchella. 

2. — On $ome new species of FossiU from the Calc\ferous Chaay^ Black 
River J and Trenton Formations. 

Genus Eosponola. (K. gen.) 

AimotrovOTA (pan).^— (Keener). XKf SQurUdU F^nmm tfft WutliAm ^Vimmmm^ 
p. T, 1860. 

Generic characters. — Sub-globular, pyriform or sab-hemispberical 
sponges, not free, with an internal arrangement of pores (sometimes reti- 
cidated), radiating irregularly fitnn the central axis ; ovp of Tariable 
depth. 

Dr. Ferdinand Roemer, in his beautiful work on the Silurian Fauna of 
Western Tennessee, has described three genera of Silurian sponges, — 
Astylospongia^ Pakeomanonj and Astropospongia. The first of these, he 
says, conttsts of free sponges ; hence the generic name. We have seveml 



qi^iftt m tfafi L^w^tr- S>ilvunfu^ liqeks ciif Gai^fidai wl^c^ were evidently 
attached apd pet free. Most of the specim^tiis have a veil developed 
pedicle, ^cipie of the others, which exhibit no pedicle, evidently attached 
themselves while young to some cylmdripal body ai^d gcew around it. We 
have several with the stftlk of a cripoid passing q^ite thrpugh either in the 
centre or a little on one side. Others are perforated through the centre 
as if they had grown around some upright slender body, which has di9- 
appeared during the nat^ral process of fossUization. Those with the stalks 
of crinoids passing through tiiem could i^ot have been free, and the others 
with the central perfpiration appear to be of the sfuaiie species. The struc^ 
ture and general form does not differ fro^ thpse which exhibit perfect 
evidence of a pedicle. I propose therefore to separate the species here 
mentioned from Asiylosponffiaj and arrange them under the name of 
HoBpanffia. 

I shall place a new species from the Trenton limestone, corresponding 
in fo^m to Boomer's A. ir\ci9<hlobata in Asti/los^onffia. 

EOSPONGIA ROEMERI. (N. Sp.) 

Bescriptitm. — Elongate, pyriform or club-diaped ; the mtemal structure 
in polished sections shows numerous circular tubes, those in the central 
part of the mass the largest. 

The best preserved specimen that I have observed is 5^ inches in 
length and 3 inches in diameter at two inches from the top. The 
larger extremity is rounded, with a small depression 1 inch wide and 
half an inch in depth in the centre. It tapers graduaUy from 3 inches to 
a diameter of li inch at the small end where it is broken off. The pores, 
as shewn m a polished transverse section, are from ^ a line to 2 lines in 
diameter. 

Dedicated to Dr. Ferdinand Roemeb. 

Locality and Formation — Mingan Islands, Chazy limestone. 

CoUedors.—J. Richardson, Sir W. E. Logan. 

EOSPONQIA VARIANS. (K. Sp.) 

Dueriftion. — ^This species is depressed turbinate, expanding bom the 
obtusely pointed pedicle to a width of fit>m two to three inches, at a height 
of from one to two and a-half inches. The upper margm i? obtusely 
rounded. The wi^th (^ the cup is about one-third of the whole, diameter, 
and about a-half or three-fourths of an mch deep, rounded at the bottom, 
and with a thick rounded margin. The greatest width of the species is in 
general near the top, but in those which have grown around the stalk of a 
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crinoid there is a depression below as well as above, so that it is often diffi- 
cult to say which is the cup or which the base. The transverse polished 
section shows numerous radiating tortuous channels, often branching, from 
half to one line in diameter, and usually distant once or twice their width. 
The vertical section shows other channels ascending and sloping outwards. 
The weathered surfaces are irregularly striated with obscure rounded often 
interrupted radiating ridges of from ^ to 1 line wide. 

Some of the specimens are nearly flat, but in general they are obscurely 
turbinate or very depressed pyriform. 

Locality and Formation. — Mingan Islands, Chazy limestone. 

CoUectars. — Sir W. E. Logan, J. Richardson. 

ASTYLOSPONQIA PARVULA. (N. Sp.) 

Description* — Small, sub-globular, the sides grooved by from five to 
seven deep furrows, which divide it into as many lobes. The furrows are 
about half the width of the lobes. There is no trace of either a cup or a 
pedicle at either extremity. The individuals are from ^ to I of an inch 
in diameter. 

This species is of the same form as Roomer's A. %nci%o4ohota^ with the 
exception of the absence of the central depression or cup. It is also less 
than half the diameter of that species. 

Locality and Formation. — City of Ottawa. Trenton limestone. 

Collector.— R. Billings. 

LlNQULA PbRRYI. (N. Sp.) 
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Fig. 23. 
Fig. 23. — LinguU Pcrryi, Dorsal ralre. 

Description. — Dorsal valve trian^larly oval, the front margin gently 
convex or nearly straight, the anterior angles broadly rounded, the apex 
obtiwely pointed ; the sides from the apex for one half the length, or a 
little more, gently convex or somewhat stnii;:]it and divcr;ring at an an^le 
of about 00^. The beak is rounded, prominiMit and situated about J of a 
line from the marpn of the apex. The most convex part of the shell is 
at about one fifth the len^^th fn)m the beak ; from this point the surface 
descends >iith a uniform gentle and very slightly convex slope in all direc- 
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tions to the front margin and anterior angles and half of the sides ; in the 
posterior or upper half with an abrupt slope, beeoming concave on each 
side of the beak. Surface ornamented with fine lamellose ridges distant 
from each other two or three in one line. 

Length of specimen 9 lines ; greatest width, at one fourth the length 
from front margin, about 8 lines. 

The shell appears to be smooth between the lamellose concentric striae, 
but in more perfect specimens finer striae may exist. The striae become 
more crowded in the upper part, where they curve round to the beak. 

This beautiful lAngula has somewhat the appearance of Lingula Belli 
of the Chazy Limestone. That species however usually exhibits three 
flat slopes, one to the anterior margin and one to each side. 

Dedicated to the discoverer. Rev. J. B. Perry, of Swanton, Vermont. 

Locality and Formation.' — Limestone at Highgate Springs, Vermont, 
apparently of the age of the Black River. 

Collector— TSi&Y. J. B. Perry. 

LiTUiTES Farnsworthi. (N. sp.) 

Fig. 24. 

Description. — Tube very slender, forming about three complete whorls ; 
section circular or very nearly so ; siphuncle small close to the shell in 
the median line on the outer or ventral side ; septa gently arched and 
nimierous ; chamber of habitation deep. 

In the best-preserved specimens the first two whorls are in contact, and 
make a coil one inch across. The whorls then commence to separate, 
and become more and more distant until at the completion of the third 
the distance is from U to 2i inches. Where the whole spire is 4^ inches 
across, the diameter of the aperture is one inch ; at 3} inches it is 9 lines. 
There are usually from 8 to 12 septa in half an inch, but the distance is 
variable in the same specimen. In the one figured there are 5 or 6 in half 
an inch in the latter part of the second and commencement of the third 
whorl, but farther on towards the outer chamber there are 12 or 15 in the 
same distance. The siphuncle is about | of a line in diameter, and about 
the same distance from the shell. The chamber of habitation appears to 
be three or four inches deep. No part of the free portion is straight, the 
curve continuing, although becoming gradually less, quite to the aperture. 
Surface of shell unknown. 

This species differs from all known American species in being more 
slender, and in having more numerous septa. 

Dedicated to the discoverer, Dr. P. J. Farnsworth, M.D., Phillipsburgh, 
Canada East. 
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Fif . 24. 



fig, t4.^»liiuU$t F^rnmtoriki, Sl«€» Um *boT« wm engnTed, better ipecimeDS hare 
been recf Wed. The figure deee not tbow tbe mtmj cloie Kpta near tbe outer chAin* 
ber, which can be made out, although indittinctlj, In the ipecimen. 

Locdtity and Formation. — ^Philti{)8burgh in the County of iCssisquoiy 
Canada East. In the upper part of tlie Calcifcrous sandrock. 
Collectors— Jit. ?• J. Famsworth, R Billings. 



LiTUITBS mPERATOR, (N. Sp.) 

Description. — ^Very large, the coiled portion alone being lOJ inches 
across. The^ first tMo whorls are 2i mches and the first three 4| inches 
across. The first three are coiled in contact; after which the whorls 
begin to separate, and at the completion of the fourth are distant about 
i of an inch. The last whorl is iben produced nearly in a straight line 
for about 2 inches, after which (in the only specimen collected) it is not 
preserved. The dorso-ventral diatoeter of the tube where broken off" is 
almost 4} inches. The distances of the septa vary greatly. In the com- 
mencement of the third whorl there are {hree in one inch, but they gradu- 
aUy become more distant until at the end of this whorl there are only two 
in one inch. The distance then diminishes, and at the middle of the 
fourth whorl there are four in one mch. (These measurements relate to 
the outer side.) Beyond this they are not se«i, but the siphuncle is pre- 
served to the end of the fourth whorl, and shows the traces of nine septa 
in the last inch. The siphuncle is exposed in the specimen in two places, 
both in the fourth whorl. In the first quarter of the length of this whorl 
it is concealed. In the second quarter it is laid bare for a length of 5^ 
inches. . It is here 4 lines in diameter, and its position is, as nearly as can 
be, central. In the last quarter of the whorl there is another exposure of 
about 4 inches, its diameter being five lines, and its position, where last 
seen, 2} inches firom the ventral or outer mar^, and 1^ inch from the 
dorsal or inner mar^. The position therefore of Hie siphuncle in this 
species varies in different parts of the same individual. This agrees with 
Barrande's observations on Orthoceras munduniy in which the siphuncle 
passes firom one side to the other in such a manor that ten or twelve 
species might be made out of different fragments of the same individual 
specimen, provided the position of the siphon were alone to be taken into 
account and the species described by different observers without a know- 
ledge of their connection.* 

The only specimen collected is firmly imbedded in the limestone matrix, 
and is worn away so as to exhibit a complete section along the plane of 
the coil, showing all the whorls and the siphuncle as above mentioned. 
The character of the surface cannot thus be observed. Bat judgbig from 
the appearance of the shell as seen in the section the last whorl is crossed 
by wide shallow undulations, but no traces of these can be seen on the inner 
whorls, where the shell is also visible. 

Locality and Formation. — Phillipsburg m the County of Missisquoi, 
Canada East. In the upper paort of the Calciferous Sandrock. 

Collector.— Dt. P. J. Famsworth. 
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Ampyx Halli. (N. sp.) 

'^ ^ 

Fig. 25. 
Fig. 25. — Jmpyx Halli. a, bead ; b^ pjgidiam ; c, tide riew of the head. 

J)e8cription. — Head somewhat triangular or scmioval. Glabella enlon- 
gate oval, terminating in front with an acute elevated rostrum, the length 
of which is not known, and truncated behind by the neck furrow, narrowly 
convex and rather sharply carinated along the median line. Glabellar 
fiirrows represented by two obscure indentations on each side, the poste- 
rior at a little less than one line from the neck segment, and the anterior 
about two lines ; the latter are deep pits situated in the dorsal furrow or 
just in the angle formed by the junction of the base of the glabella with 
the fixed cheeks. The neck segment is a flat plate inclming upwards and 
backwards at an angle of about 45^. The neck furrow is well defined all 
across the whole width of the head, being least distinct in passing over 
the posterior part of the glabella. 

Pygidium semiovkl with a flat border all round abruptly bent down at 
nearly a right angle. Axis conical, moderately convex, extending the 
whole length and causing a slight projection in the posterior margin. 
Side lobes nearly flat, with five or six flat ribs each with a fine pleural 
groove extending the whole length. On the axis there appear to be ten 
or twelve closely crowded annulatious occui)yin^ five sixths the length, 
tlie apex being apparently smooth. On ai)pn>aclnng the marj^in the side 
ribs seem to curve a little forwards. Length of head, excluding the ros- 
trum, 3J lines, measured along the base of the glabella. Width of glabella 
at neck segment 1 J line, and just in front of tlie anterior pits 2 lines ; ele- 
vation at neck segment less than one line, and at front of head, so far as 
seen, al)Out 2 lines. Tlieso measurements refer to the largest head seen. 

No perfect head has been collected, and I cannot therefore give the 
length of the rostrum or moveable cheeks. 

Dedicated to Dr. G. M. Hall, M.D., of Swanton, Vermont. 

Ljcality and Formation, — St. Domiuiipie, in the County of Yamaska, 
Canada East, and at Ilighgate Springs in Vermont. In the Cbazy Lime- 
stone. 

Collectors.— Dr. G. M. HaU, Rev. J. B. Perry, and J. Richardson. 



(Januabt, 1862.) 

LiTUiTES Apollo. (N. sp.) 

Description — Coil 6 or 6 inches across ; the first 2i whorls in contact, 
after which they graduallj separate so that at the completion of the third 
whorl they are 1 inch distant firom each other. The diameter of the coil 
is then about 6 inches and the tube about li inches in the lateral diame- 
ter of the transverse section, in the dorso-ventral a little less. In the 
third whorl there are about five septa to the inch. The surface is marked 
by numerous shallow concave undulations which curve backwards from 
the umbilicus and make a deep retral sinus on the ventral aspect. The 
ridges of the undulations are narrowly rounded and not so wide as the 
concave grooves between them; the latter are 2 or 8 lines in width. 
Siphuncle unknown. 

This species somewhat resembles X. undatus Pal. N. Y. Vol. 1. p. 52. 
PL 13, figs. 1. la, but the tube does not taper quite so rapidly and is not 
flattened on the ventral side as it is in that species, the transverse section 
being nearly circular and rounded on the ventral as on the lateral 
aspect. 

Locality and FormaJbion. — ^Mingan Islands, Galciferous formation and 
also apparently in the Chazy. 

CoUectora. — Sir W. E. Logan, J. Richardscm. 



LiTUiTBS Palinurus. (N. sp.) 

Dedcription. — The coil in the largest specimen seen is 4^ inches across 
and consists of about five whorls very compactly inrolled, each deeply 
indented by the ventral side of the one next preceding. The transverse 
section of the tube (with the exception of the indentation on the dorsal 
side made by the preceding whorl) is nearly circular. The diameter at 
about the end of the fifth whorl varies fi^m 11 to 15 lines. The septa in 
the only specimen in which they have been observed are (in the third 
whorl) five or six to the inch. SurfSace and siphuncle unknown. 

Of this species I have seen only one specimen that shews any part of 
the firee portion of the tube. The separation commences about the middle of 
the fifth whorl. The length of the produced firee portion is not known. 
No other species known in our rocks is so compactly coiled as this, there 
being about i of the diameter of each whorl overlapped and concealed by 
the one next succeeding. 

Locality and Formation. — Mmgan Islands, Galciferous formation. 

Collectors — Sir W. E. Logan, J. Richardson. 
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Nautilus Pomponius. (N. sp.) 

Dencriptian — The specimen on which this species is founded consists of 
the. first three whorls, the remainder to the aperture not preserved. These 
are very compactly inrolled, and form a coil 8 inches across. The tube 
rapidly expands in the transverse diameter, being at least 2 inches wide at 
the completion of the third whorl while in the dorso-ventral diameter at 
the same place it is only 1^ inches. There are four septa to the inch on 
the outside of the thud whorl but the second whorl shows mx or seven in 
the same length. The siphuncle is 2 lines in thickness and with its centre 
about three lines from the shell on the ventral or outer side of the 
whorls. 

In this species the tube difiers from that of any other known to me in 
the lower limestones in its rate of expaosion laterally; the transverse 
section being oval and the lateral diameter being at least one fourth grea- 
ter than the dorso-ventral. 

Locality and Formation. — ^Phillipsburgh in the County of ItGssisquoi, 
Canada East. In the upper part of the Calciferous formation. 

Collectors.^— Dr. P. J. Famsworth, E. Billings. 

Orthocbras Mbnblaus. (N. sp.) 

Description. — Shell of medium size, tapering at the rate of li lines to 
the inch ; section transversely broad-oval or nearly circular ; septa firom 
10 to 12 to the inch where the diameter is from 10 to 15 lines ; siphuncle 
cylindrical, excentric, between 2 and 3 lines m diameter where the shell 
is from 10 to 15 lines, its centre distant from the margin about once and 
a half its own thickness. Surface unknown. 

The transverse section appears to be broad-oval in all the specimens 
that I have seen but I am not certain but that this feature is due to pres- 
sure. The siphuncle is a cylindrical tube a littie dilated where the septa 
are attached to it and in most of the chambers (in the specimens observed} 
slightiy constricted between the septa. 

This species is allied to 0. Murrayi but differs therefrom in being more 
nearly circular in the transverse section; in having more numerous septa 
and tiie uphuncle more distant from the margin. It seems to be rare. 
" Locality and Formation. — ^Wolfe Island near Kingston ; Pomte Claire 
on the Island of Montreal, and the fifth and sixth lots in the ninth conces- 
fflon of the township of Tyendenaga. Black River limestone. 

Collectors. — Mr. A. T. Drummond of Kingston, A. Murray and E 
Billings. 
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Orthocbkas pbrpabyitm. (TS. sp.) 

Description. — Length 3 or 4 inches ; diameter at the last septum about 
8 lines ; section circular ; siphuncle very small and very nearly central ; 
septa gently concave, about one line distant, the last three or four much 
closer together. The chamber of habitation is 1 inch in length and tapers 
dightly from the last septum towards the aperture which is ^ a line nar- 
rower than the diameter at last septum. Surface unknown but the cast 
of the interior of the chamber of habitation shews a number of veiy obs- 
cure annulations. Fragments of this species resemble CyrtoeeroB exigwum 
but the chamber of habitation is twice the depth and the shell does not 
taper so rapidly. No perfect specimen has been seen but from the frag- 
ments that have been collected I think this species must be 8 or 4 inches 
in length, and is probably curved towards the smaller extremity. 

Locality and Formation. — ^Pallideau Islands. Northern part of Lake 
Huron. Black River limestone. 

Collector. — ^A. Murray^ 

HOLOPBA PrRBKTB. (TS. Sp.) 
Fig. 26. 

Ikscription. — Obliquely turbinate ; spire depressed conical ; whorls 
about three, ventricose, with a deeply impressed suture, crossed by deep 
concave undulations which ^ve to tibe shell a strongly varicose appear- 
ance. 

The only specimen seen is imperfect consisting of only the apex and 
2^ whorls the base of the shell being imbedded in the rock. Width of 
the part seen 9 lines ; width of the undulations about two lines. The 
form is much like that of JET. obliqua (Hall) but the deeply furrowed sui^ 
face shews that it is a very distmct species. 

The aspect of this species is very like that of the undulated forms of 
Platjfceras and in fact no difference between the genera Platyceras and 
Sohpea has ever been pointed out. 

Locality and Formation. — ^Paquette Rapids, on the River Ottawa. 
Black River limestone. 

CbBccfor.— Sir W. E. Logan. 

HoLOPEA Nbrbis. (N. sp.) 

Descripium. — Shell turbinate ; spire conical ; apical angle from 75^ to 80^ ; 
whoria abont four, uniformly ventricose (in the cast of the interior) except 
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m the apper pari where Hiere is an angular inflection towards the satnre 
^TiDg an obscorelj torreted form. When the shell is preserved this 
angolation is not so apparent and the satore is indistinct or enamelled. 
Aperture oval, somewhat efiuse below, the upper half of the inner side 
formed by the penultimate whorl, the lower half by the columella. 

Length of largest specimen seen 16 lines, width of last whorl about 12 
lines. One small perfect specimen is in length 7 lines ; width at the aper- 
ture 5 Imes ; length of the aperture 3 Imes. 

The casts of this species can always be distmguished from those of H. 
obliffm by the obtuse shoulder-like angulation on the upper side of the 
whorl. This in a large specimen is about two lines wide at the aperture. 
When the shell is preserved the suture is seldom visible the sur£EM;e being 
continuous from one whorl to another. 

Locality and Formation. — ^Trenton limestone, Ottawa ; near L'Orignal 
and on the Island of Montreal. Black Biver limestone at Paquette 
Bapids (Ottawa Biver). 

Colhctor8.—Sir W. £. Logan, B. Bell, J. Bichardson, E. Billmgs. 

HoLOPBA Lavinu. 

Description. — Ovate, whorls four or five, depressed convex, the body 
whorl large equal to about } the whole length. In the cast of the interior 
the suture is distmct but not very deep. The apical angle is about 80° 
and in consequence of the moderate convexity of the upper whorls the 
spire has a somewhat smooth conical appearance only sHghtly notched 
in the outline by the depressions of the sutures. 

Length about 1^ inches ; width at body whorl 1 inch. 

This species is closely related to S. ovaUs of the Calciferous formation. 
The deep suture of that species gives to the cast a turreted form while in 
this the spire is more evenly conical. 

Locality and Formation. — Twenty-fifth lot in the 5th concession of the 
township of Admaston. Trenton limestone. 

Colkctar. — J. Bichardson. 

HoLOPRA Proserpina. (N. sp.) 

Description. — Shell very large, about four inches wide at the base and 
apparently the same in height. Whorls about four, moderately ventricose, 
the last one a little more than one half the whole length of the shell. Sui^ 
face with fine lines of growth of variable size, six to eight in one line. 

The specimens are all imperfect. The body whorl is veiy large and 
appears to be most ventricose at the base ; above, sloping to the suture. 
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The form is very like that of Oychnema Hageri but much larger. B 
turgida has the suture more deeply impressed. 

Locality cmd Formation, — Phillipsburgh in the Couniy of IkCssisquoi, 
Canada East. In the upper part of the Calciferous formation. 

Collectors, — ^Dr. P. J. Famsworth and E. Billings. 

Cyclonbma Hageri. (N. sp.) 





Pig 26. Pig. 27. Pig. 28. 

Pig. 26. — Holopea Pyrene, Pig. 27. — Cyclonema Hageru Pig. 28. — C. MontreaUntU. 

DeBcription. — Shell large, obliquely conical; whorls four, ventricose 
towards the base, somewhat depressed in the middle ; suture moderately 
deep. The apical angle appears to be between 80® and 90®. Surface 
with strong angular ribs or undulations of growth from half a line to two 
lines apart becoming more prominent with age. These are crossed by 
fine spiral ridges from half a line to one line distant. 

Height of specimen 2\ inches ; width at base 2 inches. The body 
whorl is at least | the whole length. 

This species much resembles in form C. MontreaUnm but is twice the 
length and breadth. 

It is dedicated to A. D. Hager, Esq., of the Geological Survey of Ver- 
mont, who discovered the only specimen I have seen. 

LocaUty and Formation, — Smith's Quarries, Montreal. Trenton lime- 
stone. 

Collector. — ^A. D. Hager, Esq. 
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Ctolokema Montrbalensis. (N. 8p.) 

Fig. 28. 

Description. — ^Abotit one inch in length and breadth ; whork about three, 
moderately ventricose, most prominent in the lower half; suture rather 
deep. Aperture ovate, somewhat eSuse below, the upper half of the inner 
side formed by the penultimate whorl. Surface with fine sharp crowded 
lines of growth just visible to the naked eye. These are crossed by 
stronger spiral lines four or five in the width of one line with one or two 
smaller between each of the larger. 

Length of the most perfect specimen seen 12 lines ; width 11 lines ; 
height of aperture 8 lines ; width of aperture 6 lines. 

This species is about the size of 0. HaUiana^ (Salter) but the whorls 
are less ventricose and the surface is more closely striated. 

Locality and Formation. — ^Island of Montreal. Trenton limestone. 

CoUectoTB. — Sir W. E. Logan, J. Richardson. 

Plbubotomakia Eugbnia. (N. ^.) 




Pig. 30. Fig. 31. Fig. 32. 



Fig. 29, -^Pleurotomaria Eugenia, Fig. 30 riew of the underside. Fig. 31 shewing 
the aperture. Fig. 32.— P. jirachm shewing the spire and band. 

Description, — Obtusely sub-lenticular ; spire depressed conical ; apical 
angle varying fipom 115® to 126® ; whorls about four, gently convex above 
near the suture, and concave in the outer one third, the margin surrounded 
by a flat spiral band placed obliquely on the edge of the outer margin and 
sloping upwards and inwards. Undernside of whorls strongly and uni- 
fonnly ventricose ; umbilicus closed. Aperture subquadrate ; upper side 
somewhat stndght ; outside forming an angle of about 100® with the upper 
at the mar^ but below the margin uniformly curved down to the middle 
of the lower side which is somewhat straight and sloping obliquely upwards 
in the inner half; inner lip obsolete or excessively thin and attached to 
the surfSace of the penultimate whorl. Width 9 or 10 lines ; height about 
I of the width ; band | of a line wide at the aperture but gradually dimi* 
nishing towards the apex. 
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This species is closely allied to P. Edena of the Hudson Biver formation 
but differs in being much smaller and in having the upper side of each 
whorl gently convex on the inner side and concave on the outer side 
whereas m P. Helena the whole of the upper side of the whorl is gently 
concave. 

It dijBfers from P. cailcifera and P. rotuioides in having the umbilicus 
closed. 

LocaUty cmd Formation. — Gampement d'Ours, near the Island of St. 
Joseph, Lake Huron. Black River limestone. 
CoUeetoTB. — ^A. Murray, R. Bell. 

Pleubotouabia Araghke. (N. sp.) 

Fig. 32. 

Description. — Shell small, turbinate ; whorls three or four, ventricose 
spirally carinated ; apical angle about 75^. There is a broad spiral band 
situated with its upper edge about the middle of the whorl ; above this and 
only separated from it by a sharply elevated thread-like carma there is a 
second very narrow but well defined concave band, above which the whorl 
15 gently concave for about two thirds the distance to the suture ; and in 
the remaining third to the suture there is a spiral row of small elevated 
imperfect varices which ^ve to this part of the shell a peculiar nodulose 
appearance. The suture is deeply canaliculate. Under side of body whorl 
moderately ventricose. There is a small umbilicus. Aperture oval some- 
what effuse below. 

Surface with elevated sharp-edged lines of growth, distinctly visible to 
the naked eye, firom ei^t to ten in the width of one line. On approach- 
ing the suture every two or three of these unite into one in order to form 
the short varices which are situated near the suture. They also unite in 
the same manner on the lower part of the last whorl as they approach the 
umbilicus. 

Length from 5 to 10 lines. The most perfect specimen examined is 5 
lines in length and 4 lines in width at last whorl including the width of the 
aperture. The latter is 2^ lines in height and 2 lines wide. The larger 
spiral band is 1 line wide at the aperture and the smaller about ( of a line. 
There are three narrow sharply elevated carinas, one bordering the lower 
side of the larger band ; another separaidng the two bands and a third 
bordering the small band on the upper side. 

Loealitjf and Formation. — Pomte Claire ; Paquette Rapids ; and 
Murray Bay. Black River limestone. 

CoUeetori. — Sir W. E. Logan, Dr. J. W. Dawson, E. Billing^. 
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Plburotomaria Amphitritb. (N. sp.) 

Description. — Shell very large, trochoid, conical, with a flat base. The 
specimen consists of the body whorl and a portion of the one next above it. 
Although imperfect there is sufficent to shew that this is a smoothly conical 
flat-based species belonging to that group of which P. Bamsayi of the 
Galciferous formation is an example. The basal margin is narrowly rounded, 
the lower side of the body whorl flat and at a right angle (or very nearly 
so, to the vertical axis of the shell. The upper ^de of the whorl is gently 
convex, or nearly flat for a short distance &om the aperture and then gra- 
dually becomes gently concave. Judging from this form, the spire is most 
probably an uniformly tapering cone. As the lower side of the body whorl 
forms an angle of about 60^ with the upper eide the apical angle would 
also be about 60^. There is evidence of a wide umbilicus. 

Surface with fine crowded sublamellose striae curving backwards so as 
to form an acute angle in passing over the margin. Width of the base 4 
inches. 

This fine shell is allied to P. Jtamsaj/ij but is nearly four times as wide 
at the base. 

Locality and Formation. — South point of Large Island, Mingan 
Islands. Chazy or Black Biver. 

Collector. — J. lUchardson. 

MuRCHisoNiA Vesta. (N. sp.) 




Fig. 33. 
Fig. 33.— JVurcftifonla Ve$ta, 

Description. — Elongate, acutely conical, apical angle apparently from 
20^ to 30® whorla from six to nine, moderately ventricose with an incon- 
spicuous flat spiral band a little below the middle. Surface with fine 
striffi in the upper part of the whorl curving backwards to the spiral band 
and in the lower part curving forwards. 

The largest specimen seen is a fragment consisting of three whorls 1} 
inches in length, apparently belonging to an individual which if complete 
would be about 2^ inches in length ; width of spiral band about 1 line ; 
fragments of smaller mdividuals are conmion. 
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This species resembles M. ff^acilia but is not so slender and has the 
band not in the middle but a little below the middle of the whorl. 

Locality and Formation. — Phillipsbnrgh in the Comiiy of Missisqnor, 
Canada East. In the upper part of the Calciferoos formation. 

CoUeetari. — Sir W. E. Logan, Dr. P. J. Famsworth, E. Billings. 

MuBcmsoNiA Hyalb. (N. ^p.) 

Description. — Short, turbinate; spire conical ; apical angle about 80^ ; 
whorls four or five, ventricose with a concave spiral band about the middle. 
The body whorl is large and uniformlj ventricose, most prominent about 
the middle. The upper whorls are small and uniformly ventricose in the 
cast. Surface with fine striso and a few obscure undulations. These 
curve backwards at an angle of about 45? to the axis of the shell until 
they reach the spiral band, below which they at first curve forward and 
then become more vertical. 

Length of a specimen of four whorls about 1^ inches ; width at base 
nearly the same ; width of spiral band on the last whorl nearly 2 lines. 

The only specimen seen is about the size and somewhat of Hie shape of 
Ihmema JSrigone. In that species, however, the small whorls are slightly 
concave above the spiral band but in this they are convex. The band in 
this species i$ not so broad, the last whorl is also not so prominent at the 
base. The manner in which the stri» curve backwards shews that this 
species has the outer lip notched and it is therefore meet probably a Mur- 
cMdonia. 

Locality and Formation. — ^Phillipsburgh in the Gpunfy of AlBssisquoi, 
Canada East. Upper part of the limestone. In beds holding fossils 
approaching in aspect to these of the Chazy or perhaps the Black Biver 
liDMBtone. 

CoUeetor. — ^Dr. P. J. Pamsworth. 

MCRCHISONIA BsKmOKR. (S. Sp.) 

Descryotion. — Spire conical, apical angle about 75^ ; whorls about four, 
ventricose, with a strong convex spiral band in the middle, above which is 
a wide shallow concave band and a similar one below. Between the 
upper concave band and the suture the whorl is gently convex or nearly 
flat ; below the lower concave band the body whori is evenly ventricose. 
The convex band running aQ the way to the apex gives a strongly angch 
lated appearance to the whorls. The above is the form as seen in a east 
of the interior. A small portion of the shdl remaining on the body whcwl 
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shews a number of small rounded spiral ridges from ^ a line to 1 line 
apart crossed by very fine but distinct lines of growth. It seems probable 
that much of the shell is ornamented in this way. 





Fig. 34. 



Fig. 36. 



Fig. 34.— JlfurcAtsofiia HermiofUf front Tiew of a cast of the interior. Fig. 35. poste- 
rior Tiew of the same specimen a. a portion of the surface a little enlarged. 

Length of specimen 2^ inches ; width of body whorl and aperture 2 
inches ; height of aperture li inches ; width of the same about 1 inch. 

Locality and Formation. — South point of Large Island, Mingan 
Islands. Chazy or Black River. 

Collector. — J. Richardson. 



MuRcmsoNiA Procris. (N. sp.) 

Description. — Short, conical, very like a small M. belUcincta but more 
obtuse. Whorls five or six, unifonnly and rather strongly ventricose; 
apical angle about 50^. Aperture oval somewhat eSiise below. Surface 
with fine but very distinct lines of growth which have a rugose aspect, 
from six to eight in ihe width of one line. About the middle of the whorl 
there is what appears to be a wide flat spiral band bounded on the lower 
side by a very distinct thread-like ridge. The upper side of the supposed 
band is not distinguishable in the specimen owing to the imperfection of 
the shell. 

Length of specimen 1 inch ; width of last whorl includmg aperture 7 
Imes ; width of aperture 4i^ lines ; height of the same 5} lines. 

Locality and Formation. — Paquette Rapids on the River Ottawa. 
Black River limestone. Rare. 

CoUect^yr.—'E. Billing?. 
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EuNEMA CERiTHioiDES. (Salter.) 

EuNSMA CERITHIOIDES. — (Salter.) Figures and descriptions qf Canad- 
ian organic remains. Decade 1 p. 80. 
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Pig. 36. Fig. 37. 

Fig. 36.— £ttfiema eerithioideSf two riews of the same specimen. This fic^ore does not 

shew the spiral band with sufficient distinctness. 
Fig. 37.— J5. Erigone.^ 

Description. — Spire acutely conical, apical angle abont 80° ; whorls 
about seven, slight convex in the lower half and concave in the upper 
half ; body whorl ventricose below ; aperture oval, a little efiuse below ; 
outer lip thin ; inner lip absent. Surface with fine but distinct lines of 
growth which in the upper half of the whorl are curved gently backwards 
and in the lower half slightly forward. A little below the middle of the 
whorls there is a very obscure flat spiral band. 

Length of the only specimen collected 9 lines ; width at body whorl 8i 
lines ; length of the aperture 2i^ lines ; width of the same 2 lines. 

Locality and Formation. — Paquette Rapids on the River Ottawa. 
Black River limestone. 

Collector.— ^\r W. E. Logan. 

EuNSifA Erigone. (N. sp.) 

Fig. 37, 

Description. — ^Turbinate, obtusely conical ; apical angle about 80° ; 
whorls four or five, ventricose, with a flat spiral band about the middle ; 
suture in the cast deep. The body whorl is most ventricose near the base 
and moderately convex above to the suture. Li the upper whorls there 
is a shallow concavity just above the flat spiral band. The aperture 
appears to be obtusely oval. Length of specimen li m(^es ; width at the 
aperture about 1 inch ; the body whorl occupies about half the whole 
length ; width of spiral band on last whorl 2 lines. Surface unknown. 
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Of this species I have seen only one specimen and that is a cast of the 
interior. At first sight it might be taken for a species of Holopea but 
OTnng to the spiral band it more probably does not belong to that genns. 

Locality and Formation. — ^Near UOrignal. Black Kver limestone. 

Collector.— R. Bell. 

SUBUUTES PAEVULUS. (N. Sp.) 

4 

Description. — Shell small, fusiform, much curved below the middle. 
Spire of four or five whorls, the last one rather more than half the whole 
length ; whorls depressed convex, almost flat ; suture not deep. Length 
about 1 inch ; width at about the mid-length 5 lines. Surface unknown. 

The greatest width is about the middle or a little below. From this 
point the shell tapers in both directions, with a rounded slope to the apex and 
with a broad rounded curve in the base of the last whorl. The dde 
opposite the aperture forms in outline a regular arch from the apex to the 
lower extremity of the aperture. The height of this arch measured in the 
middle is a litUe greater than the width of the shell. The suture is so 
dighily impressed that when the shell is preserved the spire must be a 
iiearly smooth cone. 

There is a species very like this in the limestones of the south side of 
the Straits of BeUe Me. 

Loeality and Formation. — Paquette Bapids on the Ottawa Biver; 
and near L'Orignal. Black Biver limestone. 

CotteetorB.—E. Fillings, B. Bell. 

Genus Metoptoma, (Phillips.) 

MiTOPTOiu (PhUlips).— 6eo&>^ of Yorkihire Part, 2. p. 223, 1836. 

0-eneric characters. — Shell univalve, patelliform, more or less conical ; 
apex anterior, either erect or mcurved forwards. External surface either 
smooth or horizontally or vertically striated or ribbed. Internal surface 
either smooth or with a crescentiform row of small circular or oval mus- 
cular impresfflons open towards the anterior extremity. 

Prof. Phillips confines this genus to such as have ^' the face under the 
apex " truncate. There is, however, as is well shewn by our specimens a 
gradation between those irith the aperture oval or circular and ^ose which 
have it straight in front and curved at the sides and posterior mar^. 
These shells are referred by some to Captdm and by others to Patella 
both of which names have been used by me also. But we have now two 
8pe<»e8 from the Quebec group which shew that the muscular impressions 
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do not form one continnous Bear as in fhese two genera but consist of a 
number of small isolated cavities. 

It may be that when the internal characters of Phillips^ species become 
well known, these Lower Silurian forms will be referred to a different 
genus, but until we have some evidence of a generic di£ference it would 
not be safe to give them a separate designation. In all external 
characters they are identical with the Carboniferous forms. 

Mbtoptoma Niobb. (N. sp.) 





Fig. 38. 



Fig. 39. 



Fig. 38.— Jfe^op^oma Ntobe, a, side view ; 6, yiew of apper Bide, 
39.— if . Nycttit, a, side view ; 6, view of apper side. 

IkBcriptian. — Oval, subcorneal, apex much elevated, almost directly 
above (but a little behind) the anterior margin ; posterior margm somewhat 
narrowly rounded ; sides gently convex ; anterior extremity more narrowly 
rounded than the posterior. 

On a side view the outline of this shell is subtriangular ; the base 
and anterior extremity straight and forming an angle with each other 
only a little less tiian 90^ ; the dorsal outline very gently curved from the 
posterior margin for half the length, beyond which it is not known. 

The apex is not preserved in the only specimen collected but judging 
from the straightness of the portion of the anterior extremity that remidns 
it is probably not incurved and forms the most elevated point of the sheU. 
SurfiEice apparently with fine concentric strise. Length 14 lines ; width 
9 lines ; height so fieur as is known 5 lines, but judging from the shape it is 
probably 6 or 7 lines in«a perfect shell. 

Locality and Formation. — Phillipsburgh, in the County of Missisquoi, 
Canada East. In the upper part of the Calciferous fonnation. 

OoUector.—E. Billings. 
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Mbtoptoma Ntctkis. (N. gp.) 

Fig. 89. 

Description. — Ovate, uniformly rounded posteriorly, rides gently convex, 
anterior extremity more narrowly rounded than the posterior. On a ride 
view the greatest elevation is at about one-third or one-fourth the whole 
length from the lipex; the latter small, acutely rounded, a little over- 
hanging the base and depressed below the greatest elevation about three- 
sevenths the whole height of the shell. From the most prominent point 
the outline is gently and uniformly curved to the front margin, fr^m the 
same point descending with a shorter curve to the apex. 

Length at the base, from 12 to 16 lines ; greatest width a little behind 
the middle, from 9 to 12 lines ; greatest elevation, from 5 to 7 lines ; height 
of apex above base, 3 or 4 lines. Surface unknown. 

Locality and Formation. — ^Mingan Islands. In the upper part of the 
Calciferous formation. 

Colleetors. — Sir W. E. Logan, J. Kchardson, 

Mbtoptoma Eubulk. (N. sp.) 

Description. — Ovate, posterior margin broadly rounded, greatest width 
at about one third or one fourth the length from the posterior mar^, 
fr^m which point the rides are somewhat straight and converging so as to 
form an obtuse angle of about 110^ at the apex. The shell is rather 
strongly convex, most elevated in the middle or a littie behind the middle 
and the apex incurved nearly down to the plane of the lateral margin. 
Surface only imperfectiy known, apparentiy marked with somewhat rugose 
concentric lines of growth. Length 13 lines ; width 14 lines; height 7 
Imes. 

This species resembles M. NtfcteiSy but is comparatively much broader 
behind, and has the apex not so much elevated. 

Locality and Formation. — ^Phillipsburgh, in the County of AGssisquoi, 
Canada East. Upper part of the limestone. In beds holding fossils 
approaching in aspect to those of the Chazy or Black Biver limestone. 

Collector. — ^P. J. Famsworth. 

Mkfoptoma Obithtia. (N. sp.) 

Pig. 40. 

Description. — ^Acutely conical, apex much elevated, base ovate, the 
margin broadly rounded anteriorly, rides in the anterior half gentiy round- 
ed, in the posterior half slightly concave and the posterior mar^ narrowly 
rounded. The outline in a ride view is subtriangolar, the apex a littie in 
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front m the middle, the anterior slope gently concave or nearly straight 
and the posterior gently convex. The posterior part of the shell is a little 
compressed and there is a wide shallow concave depression running from 
the apex to the base near the posterior edge. Surface unknown. Height 
about 1 inch, length of base 11 lines, greatest vddih 7 lines. 
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Fig. 40. Fig. 41. 

Fig. 40. — MetoptotM Orithyia. a, fonn of the base; &, side yiew. 
41.— If. TrerUonetuii. a, Tlew of Ihe apper side ; 6, eide view. 

Locality and Formation. — ^PhSlipsburgh, in the County of Missisquoi, 
Canada East. In the upper part of the Calciferous formation. 
Collector. — E. Billings. 

Mbtoptoma Erato. (N. sp.) 

Description. — Elongate, oval, posterior mar^ uniformly rounded ; rides 
very gently convex : anterior extremity narrowly roundcid or pointed, form- 
ing an angle of about 90^. The shell for the greater part is uniformly 
convex ; on approaching the apex compressed at the sides, forming 
a narrowly rounded or subcariuate umbo. The greatest elevation 
is in the anterior half of the shell; the apex is obtusely pointed and 
depressed so that its position is at about half the whole height of the 
shell. The outline in a side view gently concave at the anterior extremity 
beneath the apex, while above it is umformly curved from the apex to 
the posterior margm. Surface nearly smooth but shewing indications of 
concentric striae. 

Length 11 lines ; width 7 lines ; height 8 lines. 

Of this species I have seen only three specimens. Two of these seem 
to be slightly unsymmetrical or have the apex not quite in the median line. 
It is closely allied to M.'Nycteis^ but is smaller and more depressed. 

Locality and Formation. — Paquette Rapids, on the Ottawa River. 
Black River limestone. 

Collector. — E. Billings. 
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Mbioptoma Trentoksksis. (N. 8p.) 

Fig. 41. 

Description. — Shell small, nearly circular, anterior mar^ obtusely 
rounded or subtruncate ; convex most elevated a little in advance of the 
middle. The apex varies somewhat in its position. In some specimens 
it is directly over the anterior mar^, and in such it is depressed below 
the greatest elevation of the shell. In others it is a little behind the 
anterior margin or nearly central, in which cases it sometimes forms the 
most elevated point. The shell is thick and the surface marked with fine 
striae and often with irregular tumid ridges of growth. The form in some 
is perfectly circular but in others the anterior mar^ is nearly straight 
beneath the apex, or very gently rounded showing an approach to the 
regularly truncated species. The individuals vary little in size being in 
general 5 or 6 lines in length and breadth and 2 or 8 lines in height. 

This species is more abundant in individuals than any other known in 
our rocks but apparently confined to particular localities. 

Locality and Formation. — Ghevroti^ and Island of Montreal. Trdhton 
limestone. 

Collectors. — Sir W. E. Logan, J. Richardson. 

AvicuLA Hermionb. (N. sp.) 




Fig. 42. 
Fig. 42.— wtfvictila Hermion€» 

Description. — Ovate, front margin broadly rounded, convex, most pro- 
mment in the upper half. Beaks small, closely incurved, umbo narrowly 
convex but not so much elevated as the middle of the shell. Hinge line 
and wings unknown. Surface ornamented with strong concentric striae 
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of variable size usiially 6 or 8 in 1 line, but in some places only 8 or 4. 
These are crossed by small threadlike radiating ridges of whidi there are 
5 or 6 in the triSth of 2 lines about the middle of the edbiell. 

Length 2 inches ; widtii about Hxe middle 1( inches. 

This species is allied to A. eUipUea (Hall) bat differs in b^ng more 
convex and pointed above and also in having the surface reticulated by 
both radiating and concentric stri». 

It seems to be veiy rare, only <»ie imperfect q)ecimen having been 
found. 

LocaUfy and Formcriion. — ^Montreal. Trenton limestone. 

OoUeetar.—E. Billings. 

CONOOARDtUM DOlATimUM. (N. 1^.) 

^^ 

Fig. 43. 
Fig. 43.— Conocorcitttffi immaiurum, enlarged. 

De%er%ption. — ^This little species is from 2i to 4 lines in width on the 
hinge-line and li to 2i m length measured from the umbones to the ven- 
tral margin. The body of the shell is subtriangular, ventricose, the ven- 
tral margoi rounded, the posterior angle about one fifth more remote from 
the umbones than the anterior, the umbonial angle acute, apparently 20° 
or 80°. The anterior wing is triangular compressed, its dorsal margin 
convex, forming with the anterior margin an angle of about 45°. At the 
junction of the lower mar^ of the wmg with the ventral margm of the 
body of the shell there is an obtuse notch, in consequence of the curvature 
of the two margins mentioned. The posterior wing is small slender and 
cylindrical at its extremity but towards the body of the sheU it rapidly 
espands into a broad base occupying about i the length of the posterior 
ade of the body oi the shell. The umbones are small but distinctly elevar 
ted above the hinge line. The beaks are closely incurved. 

Surface covered with fine radiating ribs, just visible to the naked eye. 
Of these, 10 can be counted on the anterior wing and about double the 
same number on the body. 

The following are the dimensions of the most perfect specimen observed. 
Width OD hinge line includiog both wingg 2i lines ; from the umbones to 
extr^ty of anterior wing li lines ; from the umbones to extremity of 
posterior wing 1 line ; from umbones to ventral mar^ li lines ; width 

D 



J 



42 

of ventaral margb H lines ; the anterior ventaral angle is about i of a line 
more remote from the umbones than the posterior angle. 

None of the specimens exammed are quite perfect, and it seems pro- 
bable that m some the posterior wing may be proportionally a little larger. 
In the one figured, a piece appears to have been broken off. 

D. D. Owen has figured a small species, under the name of Pleurorhyn- 
chu$ antiquay in his Report on the Geology of Wisconsin and Iowa, PI. 2 
B. Big. 19. His figure shows the body of the shell and the anterior wing, 
but not the posterior siphonal wing. Jud^g from so much as is exhibited, 
the ventral margm of the body of the shell does not project so far below 
the lower mar^ of the anterior wing as it does m this species. Owen 
found hix3 specimen in the Lower Silurian rocks at Lower Fort Garry, on 
the Bed Biver, in the Hudson Bay Conq)any's territory. 

It may be that this species belongs to an undescribed genus, but until 
the interior can be seen, we are compelled to place it in CanocarcUum on 
account of its external characters. 

Locality and Formation. — Paquette Bapids, on the Ottawa Biver. 
Black ffiver limestone. 

Collectors. — Sir W. E. Logan, E. Billings. 

MoDiOLOPSis Meteri. (N. sp.) 




Fig. 44. 
Fig. AA.'^Modiolapiu Meyeri. 

Description. — Transversely sub-ovate, alatcd posteriorly, rather strongly 
ventricose. The umbones are a little flattened and the beaks strongly in- 
curved. From the umbones a strong oblique gibbosity extends diagonally 
downwards and back^rards, becoming obsolete near the lower posterior angle. 
The hinge line is straight and about half the whole transverse length of 
the shell. The posterior half of the dorsal margin is elevated mto a rather 
promment rounded alation, thence descending with an uniform gentle curve 
to the posterior extremity, which is narrowly rounded and confined to the 
lower half of the shell. Ventral margm gently convex ; anterior extre- 
mity smaU, about ono-seventh*the whole transverse length. 
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The lengUi from posterior to anterior extremity is about 2 inches; 
from greatest elevation of dorsal margm in the posterior half to ventral 
mar^, 1 mch ; from umbones to ventral mar^, f of an inch. 

Differs from M, Modiolaris m its greater gibbosity, and from M. Q-eB- 
fieri in the convex ventral margm, and absence of a byssal smus. 

Locality cmd Formation. — City of Ottawa. Trenton limestone. 

Collector. — E. Billings. 

MoDiOLOPSis Gesnbri. (N. sp.) 





Fig. 45. 
Fig. 4&— a, View of right yalve and 6, hinge line of M, Gtineri, 

Description. — ^Transversely elongate, arcuate, ventricose in the poste- 
rior half; a wide, shaQow byssal sinus extending from the umbones to the 
ventral margin where it occupies the posterior two-thirds of the anterior 
half of the shell. Umbodes somewhat flattened by the byssal sinus ; beaks 
closely incurved ; dorsal margin from the umbones to within about one- 
fourth of the whole length from the posterior extremity gently arched, or 
nearly straight, and nearly parallel with the ventral margin ; then des- 
cending with a gentle curved slope to the posterior extremity, which is 
narrowly rounded ; ventral margin, vdth the exception of the concave 
curve caused by the byssal smus, nearly parallel with the dorsal. Anterior 
extremity smaU, about one-sixth of the whole transverse length of the 
sheU. Surface with concentric ridges of growth of variable size, four or 
five in one line, with stronger ones sometimes two or three lines apart. 

Transverse length, 2| inches ; from the umbones to ventral margin, 10 
or 12 lines. 
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DiffiM bam M. ModiolarU in being more Tentricdee m tfie poMerior 
hftlf, Mid in having a more deeply impteteed bysBal Binns^ and ta Iwfing 
the dorsal and ventral marine more neariy parallel. 

LoeaHJbg and Formation. — City of Ottawa, !Frenton limestone ; also at 
the Petite Chandidre Rapids, two miles from Ottawa, in the Black Biver 



CoUector$. — J. Bichardson, E. Billingg. 

MoDioLOPSis Mau. (N. sp.) 

Pig. 46. 

Deicription. — Small, transverse, ventricose ; posterior extremity obliquely 
truncated ; mnbones somewhat flattened ; beiA» small, closely incurved, 
almost in contact with each other. Dorsal margin behind the umr 
bones straight, gradually ascending until about one third of the whole 
transverse length from tiie posterior extremity, forming an obtuse angle of 
about 120° with the posterior mar^ which descends with a gently curved 
slope to the posterior angle, the latter obtusely rounded and situated in 
the ventral third of the diell. Ventral margin nearly straight m the pos- 
terior two thirds narrowly curved upwards at the posterior angle, more 
broadly curved up to the anterior angle which is narrowly rounded and 
situated a little below the middle of the shell and projecting about | the 
whole transverse length in front of the mnbones. A wide, very sh^ow 
byssal sinus extends from the beak obliquely backwards to the ventral mar- 
gUj the middle ^ of the length of which it occupies. A strong umbonial 
^bbossity runs diagonally backwards and downwards, becoming obsolete 
just before reaching the posterior ventral angle. Between this and the 
posterior extremity of the hinge line there is a concave slope. Vhe grea- 
test gibbosity is about the mid-length o{ the shell and nearer the dorsal 
than the ventral mar^. 

Surface not well exhibited in the specimen observed but shewing a few 
concentric lines of growth. 

Transverse length 6 lines ; mnbones to ventral margm 8 lines ; poste- 
rior extremity of hinge line to ventral margin 8^ lines. 

Locality and Formation. — ^East of Blue Pomt, Lake St. John, on the 
Saguenay. Trenton limestone. 

OoUeetor. — J. Bichardson. 
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lioDjoLOPSis Nais. (N. sp.) 



a b 

a 



( 




Fig. 46. Fig. 47. 

Fig. AQ.'-^Modiolopm Maia, a, right Talve ; 6, hinge line. 
47.— If. Nait. Of right valye ; 6, hinge line. 

Deseription, — Shell, small, oblong, dorsal and ventral margins strai^t 
and nearly parallel, posterior extremity slightly wider than the anterior^ 
obliquely and rather abruptly tnmcated with a moderate curvature. 
Anterior mar^ sloping from the umbones at an angle of about 180^ ; ante- 
rior extremity about i the whole transverse length, narrowly rounded and 
ataated just below the middle. Umbones small, slightly flattened by the 
nearly obsolete byssal sinus ; beaks small, closely incurved but not in con- 
tact. The valves are moderately ventricose and the umbonial ridge 
scarcely prominent, the elope from it to the dorsal mar^ even, gently 
convex with a barely perceptible concavify just at the posterior dorsal 



Sur&ce with rather strong sublamellpse ccmcentric ridges of growth) 
with finer ones between. 

Transverse length 5 lines ; umbones to ventral margb 2i lines ; slightly 
more extended posteriorly ; depth of both valves 2 lines. 

Locality and Farmatim. — Paquette Bapids, on the Ottawa Biver- 
Black Biver limestone. 

OottecU^.—Six W. E. Logan. 

M0DIOLOP6I8 Adrastia. (N. sp.) 

HeBcr^Mon. — Sub-triangular, 2 or 8 inches in transverse length, gra- 
dually tapering from the umbones to the posterior extremity, which is 
pomted or narrowly rounded. Ventral margin straight, graduaiBy curved 
upwards at both extremities ; anterior mar^ somewhat straigjht, descend- 
ing with an oblique dope below the middle to the narrowly rounded ante- 
rior extremity, forming an angle of between 6(P and 7(P with the ventral 
mar^. Umbones mconspicuous, somewhat flattened ; beaks small, closely 
ii|0iHrv0d; valves <mly moderately ventricose, usually rath^ compressed. 
S^r^oe with numerous rounded concentric undulations, two or three in one 
Ifne. 
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Transverse length of best specimen 2i mches; mnbones to rentral 
margin 15 lines. 

This species differs from most others of this genus m tapering to a nai^ 
rowly romided posterior extremity, and in its midnlated surface. * 

Locality and Farmatian. — St. Joseph's Island, Lake Huron. Black 
lUver limestone. 

Collector. — ^A. Murray. 

Ctsnodonta abrupta. (N. sp.) 




Fig. 48. Fig. 49. 

Fig. iS.^Otnodonta abrupta. a, left ralre ; 6, poeterior eztremitj ; c, hinge Une. 
49.'^C^todonta Liueothia. 

Description. — Sub-triangolar, yentricose, mnbones large, beaks closely 
incurved, the posterior extremity abmptly troncated. In ihe oatiine, the 
anterior and posterior dorsal margins form a rigjht angle (veiy nearly) 
with each other. The anterior extremity is broadly rounded and is placed 
altogether in the lower half of the sheU. The ventral margin is usuaUy 
romided, but is sometimes nearly straigjht in the posterior half. The poste- 
rior ventral angle is small, narrowly rounded, and near the ventral margin ; 
ligament short and veiy prominent. .Surfiice with concentric lines of 
growth of variable size, some of them rather fine. 

Width, 6 or 7 lines ; length from mnbones to ventral margm, 5 or 6 
lines ; depth of both valves, 4 lines. 

In the above description I have called the ride on which the ligament is 
placed, the posterior extremity, althougjh it is veiy abruptly truncated and 
the beaks seem to curve towards it. 

Locality and Formation. — Paquctte Rapids, Ottawa River. Bhick 
River limestone. * Also in the Trenton, at the City of Ottawa. 

ColUctari.—^rr W. £. Logan, E. BiUingg. 

Cyrtodonta Leucothsa. (N. sp.) 

Fig. 49. 

Deecription. — Shell small, rfaomboidal, greatly alated and abruptly 
truncated posterioriy. Umbones depressed, convex; beaks closely incurved 
but scarcely m contact. Dorsal margin behind the umbones strught, m 
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fipcmt of the umbones also nearly straight or gently concave, the umbonia] 
angle about 135^ ; posterior extremity broader thi^ the anterior, gently 
rounded, nearly at right angles with the dorsal ; ventral marg^i nearly 
straiglht for three-fourths the whole length, narrowly curved upwards at 
each extremity. Anterior margin consisting of the portion of the dorsal 
margin in front of the umbones above mentioned. From the umbones a 
prominent broad gibbosity extends obliquely downwards to the lower pos- 
terior angle, between this ^bbosity and the posterior dorsal angle a gentie 
slope becoming perceptibly concave on approaching the angle. Surface 
nearly smooth. ' 

Width of dorsal margm, from umbones to posterior dorsal angle, 2 lines; 
from umbones to anterior ventral angle, li lines ; length of ventral mar^, 
3 lines ; of posterior margin, 2| lines ; depth of both valves, 2 lines. 

I/icality and Formation. — Paquette Rapids, on the River Ottawa. 
Black River limestone. 

Collector. — Sir W. E. Logan. 

LiNGULA PkOGNB. (N. Sp.) 





Fig. 60. Fig. 61. 

Fig. 60.— Xtngtito Progne, a, dorsal valve ; 6, ventral valve. 
61.— X. Kingstonenria. a, dorsal valve ; 6, ventral valve. 

Ikscription. — Shell oblong-oval ; both valves gentiy and uniformly con- 
vex ; front margiin broadly rounded or somewhat straight ; anterior angles 
rounded ; sides and the anterior two thirds of the length with the exception 
of the anterior angles straight or gently convex, paraOel ; m the posterior 
third converg^lg witli a slightiy convex slope to beaks. The ventral valve 
IB somewhat pointed at the beak with an apical angle of about 70^ ; the 
apex of the dorsal valve is obtusely rounded. Surface with concentric 
undulations, more numerous in some specimens than in others. In addition 
to these there are fine concentric striss and longitudinal radiating lines, 
the latter not viable at all on some of the specimens until the surface is 
partially exfoliated. Colour black, shining. 

Length 5 or 6 lines ; width about } of the length. A specimen found 
at Montreal 9i lines in length and 5 lines in width appears to belong to 
this species. 
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AH of the flpedmens tfiat have oome imder my obeer?fttion are more or 
lesB flattened by preflenre, but iihe tme form of flie sheU appears to be 
genfly and miiformly oonvex. 

Ix>€alkjfaf^Formati(m.—lA(mixt9ljm OoIHiig- 

wood, in the Utiea Slate. 

Cotteet(nr$.—Sir W. fi. Logan, A. Murray, J. Bidiardflon. 

LiNouLA KiNasTOKnrsis. (N. q).) 

Fig. 61. 

Ikseriptian. — Ovate or sob-pentagonal ; anteri<Mr angles rounded ; front 
margin somewhat straight or gently convex ; sides nearly strai^t and par- 
allel from ihe anterior angles until within one third the length from the 
apex, then converging with a gently convex slope to the beaks; apex 
acutely rounded ; apical angle about 90^. Surfiice with a smooth glisten- 
ing aspect, and marked by mmute concentric undulations of the sheU. 
Colour dark brownish-black. Length from 2i lines to 6 lines; width 
a little variable, from } to ^ the length, 

Somewhat resembles L. EunmengU but is smaller and more compressed 
and does not exhibit the three flat planes of that species. It is more 
closely allied to L. Progm from which it differs in bang proportionaUy 
shorter and broder. The specimens examined are nearly all flattened by 
pressure but some of them which preserve the natural form very neariy 
appear to be uniformly depressed convex. 

LoeaUty and Farmatum. — Long Island near Kingston. Black Biver 
limestone. 

CoUeetarB. — J. Kchardson and Mr. A. T. Drummond of Kingston. 

LiKouLA Briseis. (N. sp.) 






Fig 63. Fig. 63. Fig. 64. 

Fig. 52j^LimgmU BriuU. • aad 6, Tiewt of two tptelmtnf^ 
63.— L. PkihmtU. 

64.— £. Cobom-gimit. a, Tltw of Ttntral Talrt. 6, longiladinal wetloii. 
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Deicriptian. — ^Elongate, corneal ; anterior anglefl rounded ; front margin 
nearly straight or gently conyez ; ades somewhat stnug|ht and parallel in 
the lower half, then conver^g with a very moderate carve to the beaks ; 
apex acutely rounded. Both valyes appear to be very slightly c<Hiyez and 
with a slight barely perceptible concavity near the sides. Surface when 
peifect to the naked eye nearly smooth and with a glistening lustre ; under the 
1^00 shewing very fine longitudinal strisd ; these become more apparent when 
the shell is partially exfoliated. There are also numerous obscure undu- 
lations of growth. One of the valves shews in the cast of the interior a 
strong groove al<mg the median line sometimes extending nearly tiie whole 
length of t)ie shell. Colour of shell light brown. 

Length of largest specimen seen 9 lines ; width at one fourth the length 
from the base 5 lines at one fourth the length from the apex 8i lines. 

Specimens from 5 lines up to 9 lines in length occur associated together 
in the same locality. 

This species resembles L. Progne but is of a more nearly conical shape, 
the side commencing to converge towards the apex from a point about the 
middle or a little below. 

Locality and FovTMOion. — ^Near OUvier's Mills on the Biver Bayonne. 
Lower part of Trenton limestone. 

OoUectoT. — J. Richardson. 

LiNGULA Philomela. (N. sp.) 

Fig. 63. 

Description. — ^Very elongate, oval ; width a little less than half the 
length ; front marg|in rather narrowly rounded with a small space in the 
middle straigjht or sinuate ; sides for about two thirds the length straight 
or veiy gently convex ; the apical extremity appears to be obtusely angu- 
lar but this still remains doubtful as no specimens with this part 
perfect have been collected. The dieU is rather strongly convex, most 
proDunent at or about the mid-length. There is shallow concave sinus extend- 
ing all along the median line from near the apex to the front margin. 
SurfiMe with fine crowded imbricating striss of variable sise, the smaller 
just visible to the naked eye and the larger partaking of the nature <^ 
squamoae mterruptions of growth. Colour m the black limesttme black. 
A specimen in grey limestone shewing the interior in a state of exfoliation 
is li^t groyish-brown, but this may be owing to some circumstance in the 
foflsilisati<m of ihe shell. 

Length 16 lines ; width 7 lines. 

Locality and Farfnatian. — ^Montmorend Falls, and Island of Montreal. 
Tronton limestone. 

CottedarB. — Sir W. E. Logan, J. Richardson. 
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LiNOULA GOBOUROENSIS. (N. Sp.) 
Fig. 54. 

Description, — ^Almost regularly oval ; greatest widHi about the middle ; 
length one-fourth greater than the width; anterior extremity uniformly 
rounded ; apex obtusely angular ; botli extremities sub-equal; ddes gently 
convex. Both valves are moderately convex, and one of them has some- 
times an irregular furrow extending from near the beak along the median 
line for one-half or three-fourths the length. Colour, dark brown, with 
some shades of light brown or yellow ; general aspect smooth and shining, 
with fine concentric undulations of growth, which become fine, elevated, 
sharp, closely crowded striae, on each side of the beak ; lon^tudinal strise 
are visible on some spechnens. 

Length, about 1 mch ; width, about i of an inch ; depth of both valves, 
3 or 4 lines. Smaller specimens occur associated with tiie larger. 

Although the specimens appear to be abundant, I have never seen one 
with the beaks entire. L. obtusa (Hall)is a smaller shell, wider in front 
and of a black colour. 

Locality snd Formation. — Cobourg, Trenton limestone. Also at Col- 
lingwood, in the same formation. 

Collectors. — ^T. Dcvine, Esq., Crown Lands Dept., Mr. J. F. Smithy 
. Toronto, R. Bell. 

LiNGULA Daphne. (N. sp.) 

LUTGULA ATTiMUATA, (Hall,) Pol. TV. F., Vol. 1, p. 94, PI. 30, figB la 16, Not L, attet^ 
vatOf (Sowerbj.) 

Description. — Shell ovate, broadest in the anterior half, moderately 
pointed in the rostral half; front margin uniformly rounded ; mdes in the 
lower half gentiy convex, and in the upper somewhat straight or sliglhtly 
curved and conver^g to an angle of between 50^ and 70^ at the apex. 
The valves are uniforxnly convex, the greatest tmmdity being m the upper 
half. Surface with fine concentric strise and occasionally minute undula- 
tions of the shell resembling strise to the naked eye. 

Length, from 4 to 8 lines ; width varying from | to f the length. 

This species has been referred to L. attenuata^ Sowerby, but it differs 
therefrom in having the front uniformly rounded. In the English species 
tiie front margm is nearly straight in the middle, and the sides m the lower 
half also nearly straight and parallel. 

LoeaJity aand Formation. — ^Montreal. Trenton limestone. 

CoUeetors. — Sir W. E. Logan, J. Richardson. 
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DisciNA CmcB. (N. sp.) 





Pig. 65. Pig. 66. 

Pig. 55,-^Di8eina Circe, Fig. 66. — D. Pelopea. 

Description. — Circular ; lower valve with the apex central or very nearly 
so ; peduncular groove acutely oval, extending firom the apex about two- 
thirds the distance to the mar^. The foramen is probably situated at 
the outer extremity of the groove, but it cannot be seen in the specimen 
examined. The upper valve (supposed to be that of this species,) has the 
apex situated about one-third the semi-diameter firom the margin. In both 
valves the apex is smooth. 

Sur&ce with rather strong, sub-lamellose concentric strise, which become 
more distant and coarser firom the apex outwards. At the margji there 
are four or five ridges in 1 line, but next to the apex double that number 
in the same space. The ridges are somewhat irregular, being in some 
places slightly undulated, and occasionally branched, two or more running 
into one. The grooves are rather wider than the ridges, and the lamellose 
aspect of the latter appears to be due to their bemg more abruptly elevated 
on the inner side, or the side towards the apex than on the outside. 

Width of the specimen of the lower valve examined, 9 lines ; length of 
peduncular sulcus. Si Imes ; width of same, i a line. Another specimen 
(an upper valve) is 7 lines wide. 

The lower valve is depressed, conical, and appears to have been about 
2 lines in height, but as it is somewhat distorted by pressure, the true 
elevation cannot be determined. The upper valve seems to be less convex 
than the lower. 

The species described by Prof. HaO, under the name of Orhicula lamel- 
lo$aj (Pal. N. T., Vol. 1, p. 99, pi. SO, figs. 10 a i,) appears to be a 
smaller and more finely striated species. It may be that the figures repre- 
sent a young individual of this species ; but, at aO events, the name pro- 
posed by Prof. Hall cannot be retained, as it was pre-occupied by another 
and very distinct species, D. lameUosa. (Srod. Zool. Proc. 1888, p. 124.) 

This species also resembles D. Forbesii (Davidson,) a Wenlock lime- 
stone species, but di£fers in having the apex of the lower valve central, 
instead of eccentric. 
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Locality and Formation. — ^Belleville, Tranton limestone. Also Flat 
Point, Lake St. John, in the same formation. 

Collectors. — E. Billings, (Belleville), J. Bichardson, (Lake St. John.) 

DisciNA Pelopea. (N. sp.) 

Fig. 56. 

Description. — Tipper valve circular, depressed conical. Apex about 
half the semi-diameter firom the posterior margin. Surfioice ¥rith fine con- 
centric stri» when perfect, but when partially exfoliated, smooth and places 
polished shining. Colour, black ; width, 6 lines. Lower valve onkiiown. 

This species is about the size and diape of D. lameOosa^ (Hall) but 
has the apex rather nearer the mar^. It differs firom D. circe in the 
same character, and also in being smaller and not so strongly striated. 

Locality and Formation. — ^Montreal. Trenton limestone. 

Collector. — Sir W. E. Logan. 

Trkbiatis Montrealbnsis. (N. sp.) 






Fig. 67. Fig. 58. Fig. 69. 



Fig. 67.— 7Ve«ui/it MantreaUntit. Lower TalTe, shewing the smaU peadanealAr 

notch. 
68.— r. Ottawaentit. Upper Talve. 
59— r. HunnuntU. a, lower yalre; 6, longitadioAl seetion, shewing the 

onrratore of both YalTea ; c, a portion of the sorfkee enlarged. 

Description. — ^Lower valve transversely broad, oval, depressed, ooBvez, 
nearly flat ; foramen consisting of a very small notch in tlie posterior mar 
gjb ; surfiftce with a few conoentric striae and undulations ; shell, jet blaek 
and where not striated, presen&ig a polished, shinmg appearance. 

Width of (q>eoimen, T lines ; length, 5 lines ; heij^, about 1 line. 

Hie greatest convexity is at about one-ttiird the diameter from the pos- 
terior margm. 

Of flue species we have only a single valve. The anterior margin, for 
about half a line in width is abruptly bent down, and it is not o^rtun iiiat 
tins is the result of accident. 
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t. HHmntdii has ^t lower yalye moire elevated and a deeper notch 
fcft a fbrameh ; T. Huronenm haa Ibe lower valve concave. 
LocaUty ani JPormation. — ^Montreal. Trenton Ihnestone. 
CoUeetar.— Sir W. E. Logan. 

Trematis Ottawaeksis. 

Fig. 69. 

Daeription. — ^Nearly circular ; lengiih a little greater than the width ; 
mpper valve moderately and uniformly convex, moat elevated about the 
middle ; apex anaQ, obtusely pointed, slighily elevated, mar^nal. Surface 
with fine, radiating strias, which increase by mterstitial addition, sometimes 
closely crowded together, in which case there are ten or twelve in the 
width of one liife ; occasionally more distant, or from four to ei^t in one ^ 

fine. The mtermediate grooves are divided into square compartments by 
eross ridges, which connect the radiating ridges, but are not continuous, 
those m one groove not corresponding in position with those in the adjacent 
grooves, so as to form uninterrupted concentric lines. In specim^is with 
the striso closely crowded together, only the radiating lines are distinctly 
visible, but the others can always be detected in good specimens, on close 
examination. 

Length, firom 12 to 15 lines ; width a littie less than the length. Lower 
valve unknown. 

The species figured by Prof. Hall, under the name of Orbieula jUosa 
resemblee this, but has tiie surface mueh more finely striated and not reti- 
eidated. This is also a larger species. 

A large number of specimens of this species were found in one spot 4 
or 5 yards m extent, in a thin stratum of argillaceous shale between beds 
of Trenton limestone at Ottawa. None of them were perfect, and they 
appeared to be all of the same value. 

Locality and Formation. — City of Ottawa. Trenton lunestone. 

CoUeetar.— E. Billing?. 

* Trbmatis Huronensis. (N. sp.) 

Fig. 69. 

De$ery>(ian. — Obtusely oval. Lower Valve gently concave ; foramen a 
deep triangular notch m the posterior margm, extending inwards a little 
more than half the distance to the centre. Upper valve, moderately con- 
vex, most elevated in the posterior half, with a small rounded beak, in- 
curved down to the plane of tiie posterior mar^. Surface with fine very 
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obscure radiating striie, ten or twelve m the width of one line, croesed by 
fine concentric striso about the same distance apart. This arrangement of 
the striiB gives to the surface a finely punctuated aspect. 

Length, 6 or T lines ; width, 5 or 6 lines. 

The shell is thin and of a light brown or dun colour. When a little 
worn, it has a smooth, glistening appearance, and the punctures and strise 
are then scarcely visible. 

Trematis eaneeUata (G. B. Sowerby,) must be closely allied to this 
species. It is thus described : '^ Shell orbicular, very flat, being more 
gibbous near the posterior extremity ; surface covered with close-set, ele- 
vated lines radiating firom the apex, which are croesed by the elevated 
lines of growth, so that the entire surface has a finely reticulated appear- 
ance ; the fissure m the ventral valve is small and close to the hinge ; 
shell vety thin ; length and breadth, I of an inch." (Sharpe, Jour. Geo. 
Soc., Vol. 4, p. 69.) I have not seen Sowerby's ori^nal description and 
figure, bnt from the above it would appear that T, caneettata has a small 
foramen, while T. Suranentis has a large one, and also the radiating and 
concentric strise not elevated. 

LocaJity and Formation. — ^PaDideau Islands, Lake Huron. Black 
Kver limestone. 

CoUtctor. — ^A. Murray. 

Genus Arthbocleha. (N. gen.) 

Generic characters, — The only species of this genus at present known 
conosts of a cylindrical jointed stem with several long slender branches 
which are also usually jointed. The surfiM^e exhibits numerous small oval 
pores resembling those of Ptihdictya. 

These fossils have somewhat the appearance of species of PtUodietya. 
but cU£fer in having the stems cylindrical instead of compressed. 

Generic name from " arthron^* a joint and ** klema " a twig. 

Arthroclema pulchrlla. (N. sp.) 

Fig. 60. 

Description. — ^The central or principal stem of this species is from 8 to 
6 inches in length and from i a Ime to 2 lines in thickness. The jomts 
are dbtant firom 2 to 4 Imes from each other. There are two branches to 
each joint situated exactly opposite to each other on the opposite sides of 
the main stem. These also send off smaller branches from their oppoatc 
sides, the whole being arranged in one plane like the mid-rib and veins of a 
leaf. The young branches are not jointed but the fuU grown ones are. 
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The pores are oblong-oval about six in the length of one line. In general 
there^is, on'each side of the joint, an enlargement of the stem, the segments 
in such cases having somewhat the form of an hourglass. 




Fig. 60. 

Fig. 60.— vtfriAroc^emajmicAelto. A specimen of the osoal size partly imbedded in 
stone ; a, enlargement of one of the joints of the main stem and of 
a portion of one of the branches. 



Locality and Formation. — ^Trenton limestone, City of Ottawa, 
near Peterborough, Canada West. 

Collectors. — E. Billings and W. Rogers. 



Also 



Stromatopora compacta. (N. sp.) 

Description. — ^This species forms small sub-globular masses, from 1 to 2 
inches in diameter. The concentric lamellae are thm and closely packed 
together, there being in some specimens from 6 to 12 layers in the thick- 
ness of 2 lines. 

This species differs frt>m S. rugosa in being much smaller and more 
compact. It occurs in^localities where S. rugosa is not found, but at Pa- 
quette Bapids it is associated with that species in the same beds. 

locality and Formation. — Island of Montreal, and Paquette Rapids, on 
the Ottawa river. Black River limestone. 

Collectors. — Sir W. E. Logan, J. lUchardson. 



66 

SSBPUUTBB BI880LUTC8. (N. 0p*) 

DaeripUon. — ^This species is usoally from 2 to 8 inches iq lengUi, aod 
from li to 8 Imes in width at the hurger extremity. Hie fonn is elongate, 
slender, tapering to an acnte point, generally pressed quite flat, often 
showing on each side an eleyated wire-like mar^, running the whole 
length, as if twoof the oppomte ndes of the tube were thicker and stronger 
than the other two. In snch specimens there is an irregolar depresnon 
ilong the middle, between the two tiuckened margns. Colour, jet black, 
shining ; surfiM^e apparently smooth. 

Hie best preserved specimen that I have seen is 2i mches m length, and 
1} Imes m width at the larger extremity. Another specimen with a por- 
tion of the smaller extremity broken off is 2| inches m length ; Zi lines 
wide at the larger and 1 Ikie wide at the smaller (broken) extremity. 
This specimen, when perfect, must have been a little more than three 
inches in length. 

This species is often found m slender, hair-like, jet-black, shining frag- 
ments, conosting of the separated thickened ndes of the tube. No per- 
fectly entire specimens have been collected. 

Loeality and Formation. — Montreal, Ottawa, Lachine, Naquareau. 
Trenton Ihnestone. 

Cotteetors. — Sir W. E. Logan, J. Richardson, E. Billings. 



Bathturus SMiTHn. (N. sp.) 

Deicr^tion. — ^The specimen upon which this species is founded consists 
of the ^bella and the greater part of the fixed cheeks of a mmute trilo- 
bite, discovered by Mr. J. F. Smith, of Toronto, two or three years ago, 
in the neighborhood of Peterborou^, C. W. The glabella is obtusely conical, 
strongly convex, most elevated in the middle, separated from the cheeks 
by a deep dorsal forrow, which runs all round ; front margm obtusely 
rounded ; sides gently convex ; neck forrow extending all across. Cheeks 
moderately tumid. Eyes at about the mid-length of the head, and distant 
about half the width of the glabella from the dorsal forrow. 

Length of glabella, 1 Ime ; width of the same, a little more than half a 
Ime ; length of eye, q>parently about i of a line. 

On account of the rather great convexity of the glabella, this species 
resembles a Menoeephabu. I refer it to Bathyurus^ provisionally* 

LocaUtjf and Formation. — ^Peterborough. Black River limestone. 

CbOeceof .— Mr. J. F. Smith. 
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8. — On same New Species of Fossils from the Quebec group. 
1. — Synchronisji op thb Point L^vis Limestones, 

As there has been a good deal of discussion, with much diversity of 
opinion, on the subject of the geological age of the rocks at Pomt L^vis, 
it may not be out of place, here, to review the evidence upon which the 
pontion assigned to them in the recent publications of the Survey, is 
founded. The question is intimately connected with the characters of the 
Fauna of the Potsdam group, and I shall therefore, in the first place, give 
a list of the papers relating thereto, with the species described in each. 

1847. — Prop. J. Hall described Scolithus linearis^ Lingula prima^ 
and L. antiqua. The first of these was stated to occur in the Potsdam 
sandstone of the valley of Lake Champlain, '< in the partially altered sand- 
stone of the same age, at the base of the Green Mountains, in Adams, 
Mass.," in New Jersey, Pennsylvania, Maryland, Virginia, and Tennessee. 
The two species of IdngtUa were found in New York. (Pid. N.Y., vol. i.) 

1851. — Dr. H. a. Pkout described GhaptolUhus HaUiawus^ from the 
Potsdam sandstone of Wisconsin. (Am. Jour. Sci. (2) xi, p. 187.) This 
species has been since referred, by Prof. J. Hall, to the genus Dendro- 
graptuM.' 

1851. — Sir W. E. Logan read a paper before the Geological Society 
of London " On the Occurrence of a Track and Foot-prints of an Animal 
in the Potsdam sandstone of Lower Canada." He stated that his '^ atten- 
tion was first drawn to the track by Mr. Abraham, then editor of the 
Montreal Gazette, who duly appreciated its possible geological importance, 
and inserted a notice of it in his daily journal." (Jour. Geo. Soc, vol. 
▼ii, p. 247.) 

1852. — ^Prof. R. Owen described and figured the tracks above men- 
tioned under the names of Protichnites septemr^MtaJtus^ P. ocUhnotattiSj 
P. latuSj P. muUinotattis, P. lineatus and P. aUemans. As to the 
affinities of the creature which made the tracks, he says the LimtUus 
« comes nearest to his idea of the kind of animal which has left the im- 
presnons on the Potsdam sandstone." (Jour. Geo. Soc., vol. viii, p. 214.) 

1852. — ^Dr. D. D. Owen described Orbieula prima, Lingula ampla, 
X. pinncfformisj Dikelocephalus Minnesotenns, D. PepinennSy D. JUtnis^ 
caenauj D. lowensisy I>. granulosus^ Lonchocephalus CMppewaenns^ 
L. hamulusy Orepicephalus WisconsensiSy C. MinniscaennSy and Menace- 
phalus MinnesotensiSy from the Potsdam sandstone of Wisconsin. He also 
cites with doubt Obolus ApoUiniSy L. antiqua and L. prima with Orthis 
and Crinoidal stems from the same beds. (Geol. Rep. on Wisconnn, 
Iowa and Iffinnesota.) 
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1859. — J. W. Salter described Conocephalites anttquatus from "a 
cast in a brown sandstone, said to be a bouldered fragment from Georgia." 
(Jour. Geo. Soc., vol. xv, p. 554.) 

1860. — ^Dr. B. F. Shumard announced the discovery of the Potsdam 
sandstone and Calciferous sandrock or their equivalents in Burnet county, 
in the State of Texas, and described one species, ( Orthis ColoradoensUj') 
from the former^ (Trans. Acad. Nat. Sci., St. Louis, vol. i, pp. 627, 
672.) 

I860.— Sir W. E. Logan described and figured a track in the Pots- 
dam sandstone under the name of CUmactichmtes Wihoni. This track 
was discovered by Dr. James Wilson of Perth. (Can. Nat. GeoL, vol. 
V, p. 279.) Dr. J. W. Dawson has described and figured the various 
tracks of lAmvlm on the sand of the existing sea-beaches, showing very 
clearly that both Protichnites and ClimactichniteB may be the tracks of 
crustaceans. (Can. Nat. Geol. vol. vii, p. 273.) 

1860. — ^F. H. Bradley described Conocephalites minutus from the 
Potsdam sandstone at Keeseville, N. Y. He also reported the occurrence 
of the cast of a Pleurotomaria and a crinoidal joint in the same beds. 
(Am. Jour. Sci. (2) xxx, p. 241.) 

1861. — ^Dr. B. F. Shumard described from the Potsdam of the locality 
in Burnet county in Texas, above mentioned, Dhcina Mtcroscopicay Cam- 
erella (sp. ?), Capulus (sp. ?) Agnosttts Coloradoenm^ Arionellu$ 
(^Bathyurui) Tezanui, A. (^BathyuruB) planusj Conoctphaliteti depre$8U$j 
C. Billingtii and DikelocephaluBj Jioemeri. (Am. Jour. Sci. (2) xxxii, p, 
213.) In this paper Dr. Shumard mentions the previous discovery, by Dr. 
Ferd. Boemer, of trilobites in Texas which had been referred by Barrande 
to the fauna of the Primordial zone. I have not access to Roemer's work 
at present, or I would notice his species here. 

1862. — Dr. F. V. Hatdbn and F. B. Mere gave an account of their 
discovery of the Potsdam sandstone around the Black Ilills and other 
localities along the eastern side of the Rocky Mountiun range. They 
described Oboldla nana^ Theca (^PugiuncultU) gregarea and Arunuttus 
Oweni firom the Black Hills and Big Ilom Mountains. They also cite 
species either identical with or closely allied to Idngula prima and L. 
acuminataj (rem the same localities. (Am. Jour. Sci. (2) xxxiii, p. 73, 
Jan. 1862 ; also Proc. Acad. Nat Sci. Phila., Dec. 1861, p. 485). 

. 1862. — Dr. B. F. Shumard revised several of D. D. Owen's species, 
and also described Dikelocephaliu laitfroncj Aricmellus b\fureatu$j and 
Conoeephalite$ minor firom the Potsdam of Wisconmn. He also made the 
first announcement of the occurrence of the genus AgnoHui in this forma- 
tion* The species noticed by him ** appears to be identical with or at least 
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?ery nearly allied to" A. Orion which occurs at Point L^vis. (Trans. 
Acad. Sci., St. Louis, vol. ii, May, 1862). 

1863. — Prof. J. Hall revised a number of the above named species 
from the Potsdam sandstone of Wisconsin, and described the following new 
ones : Lingula Wtnanay L. Moisa, L. Aurora^ Discina inutiUsj Obolella ? 
poUta^ OrthU Pepina^ Platyceras primordialis^ Emmphalus vaticinuSj 
Theca primordialis, Serpulites Murchiaoni^ DikehcepJialus Kmbatusj D. 
tpinigery D. Misa^ D. Osceolaj ConocephaUtes Hos^ C. Perseus ; C. Shvr 
mardiy C. nasutuSy C. Owenij C. JErt/on, C. anattnuSj C. Pattersoniy 
C. binodosuSy C. Winona^ C. diadematuSj C. optaius, C. nactus, Cha- 
riocephalvCB Whitfieldi^ Ulcenurus quadratus^ ISiarthrella Auroralisj 
Agnostus Josepha^ A. parilis, A. disparilis^ Aglaspis Barrandeij 
Pemphigaspis hillatay and Amphion matutina. The new genera of 
trilobites described in this paper are Pemphigaspis Aglaspis^ Triarthrellaj 
UlcenuruBj Chariocephalus and Ptychaspis. In the last of these is placed 
Owen's two species, Dikehcephalus Minnesotensis and D. granulosus. All 
the species are illustrated by excellent figures. (16th Reg. Rep.) 

1864. — ^Prof. a. WmcHELL, of Michigan, described Orthts Barabuen- 
nSyStraparoUus ( Ophileta^priMordialiSyPleurotomariaAdvena^PtychaS' 
pis BarabtLcnsiSy PaUeophycua articulatus, and P. informisy from the 
Potsdam sandstone of Sauk County, Wisconsin. He also reports from the 
same locality, ScoUthus linearis^ 2). Minnesotensis and 2). Pepinensis. 

In addition to the above. Prof. Hall has described from the Potsdam 
group in Vermont Olenellus Vermontanaj 0. Thompsoni and Bathynottis 
Bbhpyga. There will also be found in this work the following twenty-two 
species, — ScoUthus CanadensiSj Pakeophycus incipiens^ P. congregatus^ 
Areheocyathus AtlantieuSy A profundus, Obolus LabradoricuSy Obolella 
ekrom(Uica, 0. (Kuiorgina) cingulatay Orthisina festinatay CamereUa 
antiquaiay Conocephalites misery C. Adamsiy C. VulcanuSy 0. TeuceVy 
C. arenasusy Bathyurus senectuSy B. parvuiusy B. vetulusy B. perplexuSy 
SaUereUa rugosay S. pulchellay and S. obtusa. 

There are also in Canada certain beds, at present considered to form 
the upper layers of the Potsdam, which hold Lingula acuminatay Ophileta 
eawpactay Pleurotomaria CanadensiSy and a small orthoceratite. It may 
be that these beds should be placed in the base of the Calciferous, and, 
therefore, in the following comparisons the fosdls they hold will not be 
taken into account. 
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, Assuming that the above are aO the described species of this series of 
rocks, the fauna of the Potsdam as at present known would appear to con- 
sstof— 

PUotM, StpeciM. 

Protoio*, a 

Gnptolhidft, 1 

Brachiopoda, • 21 

QMteropoda, 6 

Annelida, 6 

CrutUcea, 67 

107 

The six species of PIant» are supposed to be fossil sea-weeds, and there 
can be no doubt that at least four of them are ; but as to the two species of 
SeolithuB there is much difference of opinion. Sy some they are thought 
to be casts of annelide-burrows, and by others fucoids. Much further of 
observation is required to determine the affinities of these obscure but very 
remarkable fossils. The two 8})ecie8 of Archeocyathm may possibly belong 
to an extinct order of coralB, but for the present they are placed among 
the Protozoa. The (}raptolitid», Brachiopoda, Gasteropoda, and Anne- 
lida are mostiy of genera or sub-genera, which have a great vertical 
range, and can scarcely be made available to determine, by their generic 
relations, the age of any geological horizon, although certain species of 
each genus may be confined to, and characteristic of, particular groups of 
strata. In the following comparisons, therefore, they will not be taken 
mto account further than to notice that none of the species are as yet 
known to ascend into the Calciferous formation. The trilobites belong to 
the following genera : 



Aflatplt, 

ArioneUnt 

Bathyurat 

Bathynoint 

Obarioce|>lialot.. 
OoDoefpballtet. 
Crepic^phalua... 
Dlkeloeepbalnt. . 
Menooephalot. . . 
LoDchooephalat. 

OleneUos 

Ptychafpii 

TriartbrclU .... 



23 



The above constitute the dominant family of the trilobitic 
fauna of the Potsdam. 



tpeciet. 



AgDOttns 

Amphioo 

lUaannif 

Pempbifaspii... 
ProticbniUt.... 
ClimaeticbaiUt. 
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In the above' list, I have left all the species in the genera to which they 
were originally referred by their authors respectively. Some alterations 
have been proposed by Prof. Hall and Dr. Shumard, which will no doubt 
be adopted either wholly or in part. Without objecting to any of these 
changes, it seems the better course, for the present, to admit D. D. Owen's 
four genera, until more perfect specimens can be procured. 

On a comparative examination of all the genera in the above list it will 
be seen, that AffnosUiSj Illomuru9 and Pemphtgaspis are peculiar types, 
and, in their organization, stand apart, as it were, from all the otiiers. 
Amphion is a well defined genus, now, for the first time, found in rocks 
so ancient as the Potsdam, although it occurs in the Calciferous, and is 
known in Bohemia, by a single species (J.. Lindauriy Barr.) in the lowest 
beds characterized by the second fauna. These four genera are repre- 
sented, so far as at present known, in the Potsdam by only seven species, 
and constitute but a small portion of the whole fauna of the period. We 
may also set aside Protiehnites and CUmactichniteSy because they consist 
only of tracks, and we know too litUe about them to form any idea of 
the aflbiities of the family to which they belong. 

After making the deductions, above mentioned, there remain thirteen 
genera, and these all belong to one great family, which appears to have 
attained its greatest development in the Potsdam period, and to have 
gradually declined afterwards, until the era of the Trenton limestone, when 
it became extinct. The different generic groups, of which this family is 
composed, are most closely allied, and run into each other in such a man- 
ner as to render subdivision almost impossible, showing that they all had 
one common origin. There appear to be, furthermore, innumerable varie- 
tal passages between the species, while, in certain localities, the individuals 
occur in such vast multitudes, although always in fragments, as to consti- 
tute of themselves the principal mass of the rock. The aspect of 
the family is that of a portion of the first fauna of Barrande, and it seems 
probable that it existed in a period somewhat later than that of the large 
species of ParadoxideSj which form so striking a feature in the Primordial 
zone of Europe. In Bohemia, Sweden, Wales and Spain, some of the 
genera do indeed occur in the rocks of that ancient horizon, but they do 
not constitute the principal and dominant section of the fauna. In the 
Potsdam, on the other hand, thirteen out of seventeen genera (excluding 
the genera founded on tracks), and fifty-three out of sixty species, belong 
to this family, while the individuals are so exceedingly numerous that they 
perhaps furnish ninety per cent, of the whole. 

Without noticing the Calciferous formation, for the present, we may 
proceed next to the examination of the fauna of the Quebec group. In 
the table shewing the succession of Canadian rocks, on page 20 of the 
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Geology of Canada, this group is divided into the Sillerj and L6v\b forma- 
tions. The Sillerj, consisting of a vast deposit of sandstones and slates, has, 
as jet, furnished onlj two species of fossils, — a small Lingulay too imper- 
fectlj preserved to be determined, and Oholella pretiosa. The Ldvis for- 
mation holds a large, interesting and well marked fatma, which persistentlj 
maintAina the same combination of tjpes, and consequentij exhibits the 
same aspect along a chun of exposures extending from Newfoundland to 
Vermont, a distance of nearlj 1000 miles. The same rocks have been 
traced through Vermont into New York, and will, perhaps, jet be found 
to continue on to the Gulf of Mexico. The formation, however, in its 
extension into the United States has, as jet, furnished onlj a few frag- 
mentaij fossils. The localities in Canada, where organic remains abound, 
are of limited extent, and widel j separated from each other, although the j 
all occur in the same line of outcrops. The perfect identitj of the species 
which are conmaon to exposures so far apart as are Cow Head in New- 
foundland, and Pomt L^vis and Phillipsburgh in Canada, is trulj wonder- 
ful ; while the rock specimens, whether of slate or limestone, are often abso- 
lutelj indistinguishable from each other bj anj lithological characters. 
From this formation we have 219 described species, distributed as follows : 

ZoophyU 1 species. 

QmptoUUdA 63 << 

Bm«hiopo<U 28 « 

LavdHbniDcbUU 2 " 

Oaateropoda 43 *< 

Cephalopoda 20 " 

CruitAcea 73 « 

219 

In the above, I have not included anj of the Newfoundland fossils 
-^Tcept those which occur in the slates and limestones at Cow Head. The 
rocks of this localitj are preciselj of the same age as those of Point Ldvis ; 
but the other fossiliferous exposures, such as those at PorthnJ Creek, 
Table Head, Pomt Rich, and Pistolct Baj, hold a somewhat different, 
although' closelj related, fauna. Thcj maj well be placed in the Quebec 
group, but not in the L^Svis formation. The Quebec group, in fact, con- 
sists of several formations differing from each other lithologicallj and 
palaeontologicallj, and jct forming a connected series. In the L^vis for- 
mation, the following genera of trilobites occur : 



Acionellai 2 ipC( 

Bathjurns .•• 12 

Bathjorellos 6 

Cooocephalltea 1 

Dikclocephalof U 

Meoocepbaloa 3 

Logaatlliii • 1 



ies. 
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The above belong to the dominant famUj of the trilobitic 
fauna of the Potsdam. 

Agnostnt 3 

Amphion 6 

Ampyz 1 

Asaphas 4 

Cheirnnis 8 

Endjmionia 1 

Holometopui 1 

Harpes 1 

Harpides 1 

lUaenns 5 

Nilens 1 

Licbas 1 

Remoplenridet 1 

Shamardia 1 

7S 
In this list I have placed all the species in the genera to which they 
were originally referred, except the species of Loganellm, which was 
described as an OlenxM. The two species of ArioneUus may possibly 
belong to Prof. Hall's newly proposed genus Ptyehaspis. In the genus 
Bathj/urus there are two species, (B. eanicus and B. Corded^ which evi- 
dently have the characters of Owen's genus Crepicephalus. In Dikelo- 
eephahu Se909tri8, we have also a form which I consider to be perfectly 
congeneric with D. MtniseaensiSj one of the types of Ptyehaspis. Mena- 
eepJudus is not recognized by Hall and Shumard among the fossils of the 
Potsdam sandstone of Wisconsin, where the specimen on which Owen 
proposed the genus was procured. Crepicephahis is also placed by them 
in ConoeephaliteSj where, indeed, it is perfectly admissible, provided the 
great extension ^ven to this latter genus be sustained. I think, however, 
the number of species is becoming so great that, sooner or later, Canoee- 
phalites will be broken up mto a number of genera. Be this as it may, we 
have, in the L^vis formation, the leadmg generic types of the dominant 
family of the Potsdam trilobites, although (in accordance with the views 
of different authors) not all under the same names. All the species (39 
in number) that I have referred to ArioneUuSj BathyuruSy BaihyureUus^ 
CcnocephalUeSy Bikelocephalus, Menocephaliu and Loganellus, belong to 
that family. Comparing the trilobitic &una of the Potsdam with that of 
the L^vis formation, we thus find that in the former, thirteen out of seven- 
teen genera, and fifty-three out of sixty species ; and in the latter, seven 
oat of twenty-one genera with thirty-nine out of seveniy-three species 
belong to the same zoolo^cal group. This shows that, while this peculiar 
type of trilobites strongly connects the two faunae, during tho period of 
the L^vis formation it was on the decline. 
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Paasing now to the upper part of the Lower Silurian we may, for our 
present purpose, regard the Chazj formation as bemg characterized by a 
distinct fauna ; but the Black River, Birdseye, Trenton, Utica Slate, and 
Hudson River, should all be grouped together. The fauna of this latter 
series may be called the Trenton fauna, as it attains its greatest develop- 
ment in that formation. 

In the Chazy fauna the dominant fiunily of the Potsdam trilobites is 
reduced to a single genus and species — Bathyuru% Angelini. The genus 
Amphian also passes from the Potsdam to the Chazy, but is not known 
above that formation in this country. 

In the Trenton fauna the dominant family of the Potsdam is repre- 
sented by only two genera (^Bathyurus and Triarthrus). The latter has 
not been found below the Trenton ; but it, nevertheless, is a genus of the 
primordial type. Barrande has placed it in his third family, which includes 
Paradoxidety ArionelltUj ConocephaliteBj OlenuSy &c. (Systdme Sil- 
urien, p. 340.) In Canada we have four species of this genus, all in the 
Utica slate, T. Beckiij T. spinoiuSy T. glaber and T. Canaden$is. The 
first of these is found, in New York, in the Trenton as well as in the 
Utica slate. Of the three species of Bathyurus^ two (jS. Smithi and B. 
extan$) occur in the Black River limestone ; while the third (£. 9pimger) 
is common to the Black River and Trenton. 

In order to save space the generic relations of the several trilobitic 
&unss above noticed may be abbreviated as in the following lists. 

Trbnton Fauna. 

Asaphus, 10 ; Acidaspis, 2 ; Bathyurus* 3s Bronteus, 1 ; Calymene, 
o ; Cheirurus, 3 ; Dalmanites, 3 ; Encrinurus, 1 ; Ilarpes, 3 ; Illsenus, 7 ; 
Lichas, 1 ; Proetus, 1 ; Triarthru9^ 4 ; Trinucleus, 1. Total, 43. 

Chazt Fauna. 

Asaphus, 2 ; AmphionJI l Ampyx, 1 ; Bathyuru9f I % Cheirurus, 
3 ; Ilarpes, 1 ; Dlssnus, 6 ; lichas, 1 ; Remopleurides, 1 ; Sphserexochus, 
1. Total, 18. 

Lfivis Fauna. 

AgnostU8|3i Amphlorif 6i Ampyx,l ; Arioneilu8,&t Asaphus, 
4; Bathyuru8, I&; BathyurelluM^Q \ Cheirurus, 8; Conooephal- 
Ites. I ; DIkelooephalua, 1 4 ; Endymionia, 1 ; Holometopus, 1 ; Ilaiv 
pes, 1 ; Harpides, 1 ; Dlsenus, 5 ; Menocephalu8f 3 ; Nileus, 1 ; 
lichas, 1 ; Remopleurides, 1 ; Shumardia, 1 ; Loganellui^ 1 ; Cre- 
ploephaluas Ptyohaaplas Bathynotua. Total, 78. 
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Calcifbrous Fauna. 

Asaphus, 1; Amphion9 2; Bathyuru9f 6; Bathyurellu9, 2 ; Do- 
lichometopuSy 3. Total, 14. 

Potsdam Fauna. 

Agnostus* 4; Aglaspis* I ; Amphion, I ; Arlonelius^ 4; 
Bathyuru8*4; Bathynotus*!; Charlocephalua* I; Climac- 
tlchnitea* f ; ConocephaiiteSf 23; Crepicephalua* 2; 
Dlkelocephalusv iO; IllaenuruSf I; Menocephaius* I ; Lon- 
ohocephalu8*2; Oleneilu9f2; PemphigaspiSvi; Protich- 
nite8*6; PtychaapiaJ ; Triarthrella* I. Total, 67. 

In the above lists the genera printed in black-letter are those that occur 
in the Potsdam ; those in italics belong to the primordial type, but have 
not yet been found in the Potsdam. All the others are members of the 
second fauna of Barrande, except, indeed, Endymionia and Shumardia^ 
which are new genera, whose geological range is as jet xmdetermined. 
Orepieephalus, Ptychaspis and Bathynotus are placed in the L^yis faunse, 
but with their number not indicated, because the species are included in 
Dikehcephahis and Bathyurus, The lists show, so far as the proposition 
can be demonstrated by genera alane^ that the true place of the L^vis 
formation is between the Potsdam and the Trenton groups, not below the 
Potsdam, as is still maintained by some observers. 

If we examine how far these several faunae are connected together 
by species, we find : — 

1. Not a single species of the large fauna of the Potsdam is known to 
pass upwards. 

2. Of the Galciferous fauna, four species (^Aaaphtu cancUiSj Amphion 
Salterij Bathyurus Cordai and B. conicu9) pass upwards into the 
L^vis formation. And one of these (^A. canali%) ascends into the Chazy. 

3. Of the L^vis faima, two species (^. canalis and Cheirurus proli- 
ficus) pass upwards into the Chazy. 

4. One trilobite only (^Asaphns platycephaltui)^ and that doubtfully 
identified, is conmion to the Chazy and Trenton. It is also worthy of 
notice that the peculiar group of the genus Cheirurus^ with a spine on 
the head, has only been found, in America, in the L^vis formation, and 
in the Chazy, (see (7. perforator, p. 275 ; (7. GlaucuB and C. SatyruSy 
p. 323.) And further that the genus Remopleurides has, as yet, been 
found in America only, in the same two formations. 

Proceeding, next, to the other orders and classes, such as the Srachio- 
poda. Gasteropoda, Cephalopoda, &c., it is quite clear that the L^vis 
fauna is, upon the whole, distinct firom all the others, although a few 
species are common to it and the Calciferous, or to it and the Chazy. 
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The Calciferous species, which are certunly found in the L^vis formation, 
are Lingula Mantelliy Camerella calciferaj and Pleurotomaria calcifera. 
There are, besides these, a few which I do not consider to be positively 
identified with Calciferous species, but which, nevertheless, in such speci- 
mens as have been collected, agree so well with the figures in the Pal. N. 
Y., that it would be unsafe to give them new names. They have been 
referred by me heretofore to Ophileta uniangulata^ Maclurea matutina^ 
M. sordida and Holpea dilucula. 

Of Chazy species we find, at Phillipsburgh, the plates of a Cystidean, 
which I cannot distinguish from those of Palceoa/stiteB tenuiradiaius^ a 
peculiar and remarkable fossil, and highly characteristic of the Chasy 
limestone. It is, probably a distinct species, but in detached plates it is 
imposssible to point out any difference. Camerella varian$ is also common 
to the Chasy and L^vis faunso. The remarkable genus Calathiutn is re- 
presented in the L^vis formation by C. pannosunij and in the Chasy by 
C. CanadenM. This genus commences in the Calciferous, and runs up 
to the Chasy. Stenopora fibroia can scarcely be mentioned as a charac- 
teristic fossil, but it is found in beds below the L^vis, and passes upwards 
to the upper Silurian. There are no species common to the L^vis and 
Trenton faunae, except the one last mentioned. 

It will be seen by referring to Art. 6, p. 207 and its continuation, 
p. 861, that in Newfoundland the L^vis formation does not there imme- 
diately overlie the true Calciferous, but is separated therefrom by two 
other scries of strata of considerable importance. The first of these, con- 
BiBtmg of Divisions I, K, L, M, is 1084 feet in thickness, and holds a fauna 
which is, upon the whole, distmct from that of the L^vis formation. The 
trilobites are : 



Bathjuras . • 
BfttbxQrelliu . 

Aiaphof 

nicooi 

Amphioo . . . . 



species. 
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Of these, Ataphiu canalU and Amphion Barrandei occur in the L^vis 
formation. OrtkU Electra is also found in these beds ; but all the other 
fossils are either new species, or species that occur in the Chasy and Cal- 
ciferous. Overlying this series of strata is another 277 feet in thickness, 
with a different fauna, the details of which will be found at the place cited. 
Then follows 700 feet of sandstone, overlying which is the L^vis formation, 
at Cow Head. It would thus appear that the rocks at Point L^vis not 
only overlie, but, also, when the series is complete, are at least 2000 feet 
above the true Calciferous. That so many trilobites belonging to the 
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dominant type of the Potsdam ehould occur in such a horizon appears to 
me to be a most extraordinary fact. Judgmg from the fossils alone, I 
should say that the Ldvis foimation immediately succeeds the Calciferous, 
but the physical evidence seems to show that such is not the case. 

2. — ^Descriptions of New Species of Fossils. 

In a paper published in the Canadian Naturalist and Geologist, vol. y, 
p. 201, August, 1860, 1 made a provisional division of the specimens in 
which the fossils were first found at Point L^vis, and designated them 
simply as limestones Nos. 1, 2, 8 and 4. I think it advisable to retain 
these divisions here, but it is quite clear that they all belong to the same 
series of beds. No. 1 is a peculiar greyish-white limestone and holds a 
number of species that have not been discovered in any locality except at 
Point L^vis. Sir W. E. Logan has shown that there are nine bands of 
the limestone and that my Nos. 1 and 8, belong to his band No. 8, and 
also that his No. 4 includes my No. 2. There are several species common 
to these two bands, but a great deal more must be done in the way of col- 
lecting fossils at Point L^vis before all the questions that have arisen with 
regard to the fauna of that locality can be satisfactorily disposed of. 

The following is Meek and Hayden's description of OboleUa nana. 
<< Obolella nana." (Meek and Hayden.) 

^^ Shell very small, subcircular, or transversely suboval, moderately con- 
rez, rather thick ; front broadly rounded ; sides more narrowly rounded. 
Beak of dorsal valve short and obtuse. Ventral valve proportionally a 
litde longer than the other, about as long as wide, and having a slightly 
more, prominent beak; without a distinct mesial ridge within; scars of 
adduotor muscles ? located behind the middle and diverging towards the 
fronts .Surface marked by a few concentric farrows ; exfoliated specimens 
showing small obscure regularly disposed radiating striae on the inner 
laminsB. 

" Length of dorsal valve, 0*15 inch ; breadth of do., 0-17 inch ; con- 
Tezi<7, 0*15 inch. Length and breadth of Ventral valve of a smaUer spe- 
cimen, each 0*14 inch. 

'^ In first sending on to the Academy a description of this little shell, we 
had referred it with doubt to the genus OboluSj stating, at the same time, 
that its muscular scars, so far as they could be made out from the only spe- 
cimen we had seen showing the interior, seemed to present differences from 
the type of Eichwald's genus. Since seemg Mr. Billings's figures of bia 
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genus OhoUllcj recently published , we are fully satisfied that he is right 
in separating these shells from the genus Obolus. 

^^ Our species is so closely allied to Obolella chromatica of Billings, the 
type of the genus, (see " New species of Lower Silurian Fossils, page 7,) 
that we were inclined to regard it as specifically identical until we had an 
opportunity to compare it with specimens of Mr. Billings's species, kindly 
sent us by him. On comparing it with these, we find it is more convex, 
and proportionally broader, while its concentric markings are stronger. 
The substance of its shell is also thicker, and differs in showing radiating 
striae on the inner laminae of exfoliated specimens. 

*^ Locality and Position. — Central portions of the Black Hills, from the 
Primordial or Potsdam sandstone." 

Obolklla pretiosa. (N. sp.) 

a b 

Fig. 61. Fig. 62. Fig. 63. 

Fig. 61.— 06o/eUa preliota, — a. VeotrAl TaWe of a smAll specimen ; 6. dorsal ralre 

of A specimen of the eTerage siie. 
62.— 0. ' deiiderata,-^a. Cast of the interior of what is sopposed to be the 
▼entral raWe ; 6. cast of interior of dorsal ralve. 
63.— O— Ida, —a. Dorsal, and 6. rentral raUe. 

Description. — Transversely broad oval ; width greater than the length ; 
front margin broadly rounded ; lateral margins more narrowly rounded 
than the front ; greatest width about the middle, or a little below ; beak 
of ventral ? valve minute, pointed, apparently not depressed below the 
greatest elevation of the shell ; apical angle very obtuse, about 150 ; 
cardinal slope straight, or sometimes gently concave on each side of the 
beak, for a length equal to one-fourth or one-third the whole width of the 
shell, and then imperceptibly becommg curved round to the lateral margins. 
The other valve only differs in outline by having the apex more obtuse. 
Both valves are moderately and uniformly convex ; the greatest elevation 
being about the middle, or a little above it. Surface with very fine 
squamose concentric striae. In some of the specimens a few radiating 
strisB are visible. These, however, may be in some instances due to dis* 
tortion, as the shell is very thb. 

Some of the specimens are mequilateral, or have the umbo and beak a 
little on one side of the median line, and thus present the aspect of a small 
lamellibranchiate shell. 
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Length from 2 to 8 lines ; width usually about one-fourth or one-fifth 
greater than the length. The specimens are often much distorted, and 
sometimes nearly circular ; but all the well-preserved individuals that have 
come under my observation are transversely sub-elliptical, the width being 
greater than the length. 

This species differs from 0. chromaticay 0. Ida, and 0. dediderataj 
in its proportions, and from the first of these particularly in having a thin 
instead of a thick shell. In this latter character also it differs from 0. 
nana (Meek and Hayden). On comparison of specimens, I cannot see 
any difference between this species and one figured by Dr. Emmons in his 
American Geology, PI. I, fig. 10, the size, proportions, and surface char- 
acters being precisely the same, so far as I can judge. The Virginian 
species, as may be seen by Emmons' figure and also by specimens in my 
possession, is (like ours) sometimes inequilateral. It occurs in Augusta 
Gounly, Virginia, in soft-whitish grey slates associated with graptolites. 

Locality and Formation. — Our species occurs in the greenish and olive- 
colored slates near the bridge of the Grand Trunk across the Chaudidre, 
and also in similar slates, but of a darker color, at Cape Rouge, above 
Quebec. These slates are interstratified with the Sillery sandstones, 
which are at present classified as the upper part of the Quebec group, 
but the question as to whether such is their tpie position or not, is 
considered an open one. The only fossils found in the Sillery, up to the 
present time, are this species and a small Lingula which will be described 
as soon as good specimens can be procured. 

Collector. — J. Wchardson. 



Obolella dbsibbkata. (N. sp.) 

Fig. 62, a, b. 

Description. — Shell small, moderately convex. Ventral valve ovate ; 
greatest width a little in front of the middle ; firont angles and margin 
imifbrmly rounded, the front margin sometimes with a portion in the 
middle stndghtish ; the upper half slightly narrowed towards the beak. 
Dorsal valve nearly chrcular. 

Length and breadth firom 8 to 4 lines. 

The specimens that have been collected are all, with the exception of 
three or four, pressed quite flat. Those not distorted by pressure show a 
moderate amount of convexity, the greatest elevation bemg at about one- 



70 

third the length from the beak. The beaks appear to be depressed down 
to a level with the hinge line, but upon this point there yet remains some 
uncertiunty. 

From some nearly perfect casts of the interior, the followmg characters 
can be made out. In one of the valves (supposed to be the ventral), a 
strong rounded groove commences just beneath the beak, and runs along 
the median line to about the centre of the shell. On each side of the 
principal groove is a large ovate muscular impression, extending from near 
the mid-length of the shell a little more than half way to the beak. These 
impressions are bounded and distinctly defined at their lower extremities 
by the two small diverging grooves above mentioned. Their outer and 
upper margins are distinctly defined. In the rostral part of the shell 
there are two small grooves which take their origin close to the beak, one 
on each side, and run towards the front, diverging to the outside of the 
upper part of the two large muscular impressions. The characters of the 
interior of the dorsal valve are somewhat similar to those of the ventral 
valve, but the median groove is shorter, and there is a thickening of the 
shell just below the beak, which presents the appearance of a false area 
inside of the cavity of the umbo. It is probable that the two small grooves 
above mentioned are connected with the small muscular impressions, 
wluch, in O. chromaiica^ are distinctly seen outside of the two larger. 
The condition of our specimens, however, is such, that this point must 
rem^ open for further investigation. 

This species difiers from 0. chromatica in the form of the muscular 
impressions, which are larger and nearer the median line. 0, pretiosa 
is of a difierent form, the width being greater than the length. 0. Ida 
is much smaller, more convex, and not so nearly circular. 0. nana 
(Meek and Hayden), Proc. Acad. Nat. Sci., Philadelphia, vol. 18, p. 435, 
Dec. 1861, is also wider than it is long. 

The two large muscular impressions in this species appear to converge 
towards the front in some of tiie specimens, as in the genus Oholu$j while 
in 0. chromatica they diverge. But, notwithstan<Ung this difference, the 
large size of these scars, and the general aspect of the shell, appear to be 
adfficient to authorise us to place it m Oholella. 

Locality and Formation. — Point JAvis ; in the graptolitic slates, 
Quebec group. 

CoUedari.— Sir W. E. Logan, J. Richardson. 
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Obolblla Ida. (N. sp.) 

Fig. 63, Oj 6. 

Description. — Shell small, obtusely ovate, greatest width at or a little 
in front of the middle, abruptly narrowed to the beaks, sides and front 
margin uniformly rounded, the front slightly less convex than the sides. 
Both valves equally and rather strongly convex, most elevated at about 
one-third the length from the apex, thence sloping with a gentle curve to 
the sides and front margin, abruptly descending on each side of the beak 
and umbones. Ventral valve slightly more pointed above than the dorsal ; 
umbo narrowly convex ; beak apparently depressed to the level of the 
lateral margin. Dorsal valve obtusely angular or narrowly rounded at 
the beak, the latter not visibly distinct from the cardinal edge ; umbo 
obtusely convex. Surface with a somewhat shining aspect, with a very fine 
concentric striae ; a few radiating striae are visible on two of the specimens. 
Shell apparently very thin. 

Length of a perfect ventral valve, 2 lines ; width, 1} lines. The length 
and width of the dorsal valve are about equal. 

This species somewhat resembles a Lingula^ but in general its aspect is 
BO much like that of an Obolella, that although the internal characters have 
not been observed, I think it best to refer it to the latter genus. It is 
one-third smaller and not so thick-shelled as 0. chromaticaj and differs 
from that species in having the beaks depressed down to the level of the 
lateral margin instead of a little elevated. 

It differs from 0, pretiosa in having the umbones more tumid, the beaks 
not so sharply pointed, in its greater convexity, smaller size, and less pro- 
portional width. 0. desiderata is larger, and more obtuse in the rostral 
half. 0. nana (Meek and Hayden) is proportionally broader. 

Locality and FomuUion, — Point L^vis. In limestones Nos. 1 and 8, 
Quebec group. 

Cotteetar. — Sir W. E. Logan, J. Richardson, and R. BeD. 
LiNGULA Irene. (N. sp.) 

, Pig. 64. 0,6. 

Description. — ^Nearly circular or very broadly ovate ; beak small and 
apparently acute ; apical angle about 90^. Sides for about one-fourth the 
length next the beak straight or very nearly so, sometimes slightly concave 
and occasionally with a barely perceptible convex curve. In the anterior 
two-thirds, the sides and front margin are uniformly curved so as to ^ve 
to the front part of the shell a circular contour. Surface with fine but 
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difltinct subsquamose concentric stxiae, of which there are from six to ten 
in the width of one line. Length of largest specimen seen, 7 Imes ; width, 
6^ lines. Another specimen is 5^ lines in length, and 6^ in width. 
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Fig. 64. Fig. 65. 

Fig. 64.— Ltiiftiia Irene. — a. Specimen foood io a boulder of mftgnesian limestone 
near MootreAl, supposed to be from the calciferous saodrock ; 
6. Specimen from the graptolitic sUtes, Point L^tis. 

Fig. 65. — L Quebecensii, — Three specimens of different sizes. 

The specimens in the slate at Point L^vis are usually pressed qmte flat, 
bmt some of them show a considerable amount of convexity in the upper 
half. A single valve from the Calciferous sandrock at the eastern end of 
the Island of Montreal is rather strongly convex, especially on the umbo. 
It is 7 lines in length, and 6^ in width, its proportions, contour, and sur- 
face characters being precisely like those of the largest specimen from 
Point L^vis. 

This resembles L. curia of the Trenton limestone and Utica slate, but 
is proportionally broader. 

Locality and Formation. — Point L^vis ; in the graptolitic slates of the 
Quebec group. A specimen not distinguishable specifically from those of 
Point Ldvis was found by Mr. Ramsay m a boulder of the Calciferous 
sandrock near the city of Montreal. 

Collectors. — Mr. Ramsay, J. Richardson, J. Weston. 

LiNGULA QUEBBCXNBIS. (N. Sp.) 
Fig. 65. a,b,e. 

Ducription. — Shell large, ek>ngate-oval ; extremities nearly equal ; 
firoDt margm narrowly and unifonnly rounded ; sides very pently convex ; 
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apex obtoBe, alig^tlj oagolar in the ventral and broadly rounded in ihe 
dorsal valve. In perfect specimens both valves ^re moderately convex, 
most elevated in titie upper half, especially along 1|he middle, for a short 
distance from the beak, about one-fourth of the width next the marjpn oo} 
each side of the umbones compressed. SurfBuse with fine ccmcentric striae^ 
firom ei^t to ten in the width of one line. 

Lengtibi from 15 to 18 Imes ; width from 10 to 12 lines. 

The above description relates to the specimens collected in the black 
greptolitic dates at the water's edge, a short distance below the feiry at 
Point L^vis ; but in the thin-bedded limestones interstratified in the slates 
on the road-side near the ferry-landing, others were cqllected of a smaller 
size, but witib precisely the same form and proportions. The largest found 
at this locality is 12 lines in length and 8 lines in width. Numerous 
smaller <mes, from 8 to 10 lines in length, occur along. with ike larger, in 
the same beds. At present I believe all of these belong to the same 
species; but should a separation hereafter be deemed advisable, it is 
proposed to retain the name L. Quebecensis for the larger form, which is 
associated witii tiie graptolites. 

This species resembles X. quadratay but is more nearly oval, and 
proportionally not so broad. 

Locality and Formation. — Point L^vis. In the graptolitie slates and 
iiiin-bedded limestones of the Quebec group. 

CoUeetor. — J. Bichardson. 

LSPTJSNA SORDIDA. (N. Sp.) 

Fig. 66. Fig. 67. 

Fig. t^j—Ltptma tordida.-^-Of Yentnl and b, dorsal aspects. 

jSl— X ctoc^pieiu.— fl, Ventral and 6, dorsal aspects ; *, interior of 

dorsal ralre. 

Ihtenption. — Shell small, obtusely semi-oval; length equal to about 
five«zAli0 of the width; cardinal angles either rounded or slightly 
fMrojeoting ; fides eitiier strai^ or slij^y convex, and either parallel or 
oaly veiy slif^tiy oonverpng in the upper half of the shell ; front half 
broadly and uniformly rounded. 

Yentnil valve stron^y and uniformly oonv^, or depressed hemispheri- 
cal ; a sbmII portioii at the cardinal an^es compressed. Area very large, 
Ibiming anx^tuse angle wkh the plane of the lateral margin. 
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Dorsal valve genflj concave ; area sli^flj inclining forwards, forming 
with the area of the other valve an angle of about 100^. 

Foramen of ventral valve about as wide as it is high, the apical third 
closed by a thin deltidium. Area of the dorsal valve crossed by a groove 
as in £. decipiens. 

The surface of this species appears to be smooth, but as all the specimens 
are silicified it is possible that this may be the result of some circumstance 
in the process of fossillization. 

Width about 8 lines, length 2} lines. Many of the specimens are a 
little larger. 

Locality and Formation. — Point L^vis. In the upper part of the 
limestone No. 2, Quebec group. 

Collectors, — Sir W. E. Logan, J. Kchardson, R. Bell. 

liBPTJBNA DBCIPIBNS. (N. sp.) 
Fig. 6Y. o, 6, c. 

Description. — Shell rather small, about the me of L. sericea, semi-oval, 
widest on the hinge-line, usually narrowed fix)m the cardinal an^es forward ; 
front margm rounded ; length from two-thirds to three-fourths of the width. 
Ventral valve convex, somewhat flattened in the upper half; umbo narrow 
and slightly elevated, the convexity extending therefrom gradually widening 
towards the front ; the cardinal angles compressed and sometimes slightly 
reflected ; front half curved towards the dorsal valve with a rounded slope. 
The area is rather large, somewhat concave, forming an obtuse an^e with 
the plane of the lateral margin. Foramen triangular, usually open, but 
sometimes with a rudimentary deltidium over a small part at the beak. 

Dorsal valve concave, with a distinct mesial sinus commencing at the 
beak and gradually widening forward, becoming obsolete before reaching 
the front mar^. Area well developed, flat, rather more than one-third 
the width of that of the ventral valve, forming a right angle with the 
plane of the lateral mar^. 

Interior of ventral valve with a well-defined ridge running all round, 
parallel with and at about one-ihird the length of the shell from the margin. 
The dental plates are rudimentary, and seem to converge towards each 
other, thus ediibiting a tendency to form a small chamber in front of the 
beak. 

Interior of dorsal valve witibi a semicircular ridge similar to that of the 
ventral valve, but apparently a little nearer the margin. In some speci- 
mens a mesial ridge extends from near the foramen towards the front, termir 
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Dating at the semicircular ridge with a strongly elevated projection. At 
the hinge-line there is a sort of foramen passing between the dental soc- 
kets and forming a concaye groove across the area nearly to the beak. 
On each side of this foramen there is a small projection similar to those 
that are seen in the dorsal valve of Orthis. It is barely possible that 
these these may represent the divaricator processes, but at present I am 
inclined to the opinion that they do not. I think the muscles were attached 
to the surface at the bottom of the groove which passes between them. 

Surface with fine strisd alternating in size exactly as in Strophomena 
aUemata. 

Width from 4 to 6 lines. Length from 3 to 4 Imes. Area of ventral 
valve from ) to § of a line in height at the foramen. 

Locality and formation. — Point L^vis. In the upper part of lime 
stone No. 2, Quebec group. 

Collectors. — Sir W. E. Logan, J. Bichardson. 

OrTHIS GEMMICnLA. (N. Sp.) 

Fig. 6S. Fig. 69. Fig. 70. Fig. 71. 

Fig. 68. — Ortku gemmietUa; a, 6, c, three yiews of a specimen enlarged. The 

small figures show the natural size. 

69. — O. Tritoma ; a, dorsal yalre ; ft, interior of the same. 

70.— O.— orthambimUu ; a, 6, e, yentral, dorsal and side yiews. 
71. — O.— EurycfM; a, 6, yentral yalye. 

Description. — Shell very smaU, transversely oblong or semioval ; hinge 
line equal to or a little greater than the width of the shell ; cardinal 
an^es either rectangular or slightly produced, forming small acute ears ; 
aides either straight or gently convex, and subparallel or converging to- 
wards the front; front margin either rounded, straight or sinuate, and 
often with a deep notch in the middle. Ventral valve very convex, most 
elevated in the upper half and along the middle, where it is often obtusely 
carinated, descending with a gently concave or somewhat flat slope to the 
Bides; cardinal angles compressed; beak small, pointed, depressed to 
about half the height of the valve ; area about half the height of the valve, 
forming with the plane of the lateral margin an angle of about 110^ ; 
foramen scarcely so wide as high; dorsal valve convex with a deep 
angular sinus which divides the valve into two tumid lobes. Surfiice when 
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Teiy perfect wilh fine oobcentrio struB eroaMd hj etronger ndialaig 
strisB which ffve to the shell a beantiiiilly cancellated appearance; when 
not perfect, either smooth or with only the radiating stiisd* 

Width from 1 to !( lines ; length from ^ to i less than die width. 

This is the smallest species of Ortkii known m the Lower Silurian 
rocks of Canada. Nomerous perfect single yalves and a few with both 
falres connected were procured by treating fragments of limestone hold- 
ing the silicified fosmls with acid. The form varies somewhat after the 
manner of 0. Ljfnx^ being sometimes transversely oblong with the rides 
subparallel and often narrowed towards the front, and with or withost 
shortean at the cardmal angles. The front is often rounded, but m gen- 
eral it is either somewhat stnught or with a wide angular notch in the 
middle crossed by the deep merial smus of the dorsal valve. In the fora- 
men there is seen in several of the specimens a projection which seems te 
be a large divaricator process, but in othen this is not seen. 

LoeaJitjf and Formation. — ^Point L^vis. In the upper part of the lime- 
stone No. 2, Quebec group. 

CoQeeUn. — Sir W. E. Logan, J. Richardson. 

Obthib Tritonia. (N. sp.) 
9ig.se. a^h. 

DtMcriptum. — ^Dorsal valve transversely sub^Uiptical, hing&Jine neariy 
equal to the greatest width of the shell, cardinal eztsemities rounded but 
somewhat angular, rides gently convex, anterior angles broadly rounded, 
front margin very gently convex. The shell is moderately convex, most 
elevated at about one third the length from the beak, compressed near the 
cardinal an^es ; beak small, mcurved down nearly to the plane of the 
nar^; umbo broadly rounded, projecting a little over the hinge-lme* 
Surfeoe with angular bifiireating ribs, several times divided between the 
umbo and the front margin, becoming very fine on approaching the cardi- 
nal anises, from four to six in the width of two lines at the front mar^n* 
There is a very obscure mesial deprsssion, which scarcely afiects the eca- 
tour of the smfiioe hot is still perceptible, running all the way to the beak^ 
en apifftMMdung whidi it becomes attenuated to a sin^e impres s ed line. 
The area is small, eoiHktmgriBpIy<rf' the thickness of ttiesheU; the fin- 
men wide but very low. 

In the interior of the valve the anterior pair of oedhiaQr mneeular im- 
pressions consist of two small but deep pits of an oval shape, one line in 
length and half a line in width, ritoated cUmw to the median line and abont 
their own length from the beaL Above each of those ara two very smaB 
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pb whieb Biay veproBeai the posterior pair. There is no divarioator 
process, the umbo being simply hollowed out into a triangular cavity, to 
the bottom of which the muscles for (^ning the valve were attached. 
Lengdi 5 lines ; widHi 7 lines. 

Ventral valve unknown. ^ 

Of this species we have only a smgle bnt very perfect dorsal valve^ It 
resembles the dorsal valve of 0. pUeateUa^ but is not so convex. It dif- 
fers from 0. peeteneUa and 0. subquadrata in external aspect, while in 
the interior it exhibits no divaricator process. I know of no species in 
the Lower Silurian rocks which has the muscular impressions situated bo 
near the hinge-line. 

Locality and Farmatian. — ^P<unt Ldvis. In the upper part of the lime- 
stene No. 2, Quebec group. 

CoUectoTi. — Sir W. E. Logan, J. Richardson. 

Orthis 0BTBAKB(»aTB8. (Pander.) 
Oams OAUJsaancA, var. Obtbaxbohtib. Mubob80» and Di Tnuwnii. €M, Bm, 

Vol. n. p. 207, PI. xin. fig. 8. 

Pig. TO. «,6,e. 

DeMcripiion. — 9iell rathw smaQ, coarsely ribbed, semioval or suborbi- 
eular; ventral valve oonvex» and dorsal valve nearly flat; hinge-line 
straight and nearly equal to the greatest width of the ehell ; front angles 
aad margin broadly and nearly uniformly rounded ; sides in the uppe^ 
half of the shell somewhat straight or gently convex. Ventral valve 
strongly convex, most elevated in the upper half; beak incurved down 
neariy to the level of the phme of the lateral margin ; umbo prominent 
neatly rounded, overfaan^g the hinge4ine ; cardinal angles somewhat 
compressed ; area small, concave, not extending the whole width of the 
shell ; foramen small, about as wide as it is high. Dorsal valve nearly flat, 
gently convex in the upper half, sloping to the cardinal angjies and front^ 
margin, with a wide barely perceptible mesial nnus ; area small, nearly 
at a right angle to the plane of the margin ; foramen small, extending to 
the beak ; the latter scarcely distinct from the hinge-line. In the inte- 
rior of this valve the margin all round the front and lower half of the sides 
is deeply crenulated by the coarse ribs. In the upper half there is a low 
obtuse mesial ridge which on approaching the foramen divides, a branch 
going to each of the crural processes. In the foramen there is a thin 
plate-like divaricator process. The occlusor muscular impressions are 
small and situated close to the mesial ridge in the upper half of the valve. 
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Surface of each valve with from fourteen to ei^teen strong undivided 
ribs separated by deep furrows equal to them (the ribs) in width. 

Width of dorsal valve about 8^ lines ; length of the same about 8 lines. 
Owing to the projection of the umbo, the ventral valve has the length and 
width more nearly equal. 

The specimens agree so nearly inth the figures of 0. eaUigrammay var. 
OrthamboniteSy in the work above cited, that I have no hesitation in refers 
ring them to that species. In Russia it occurs in the orthoceratite -lime- 
stone abundandy in the neighbourhood of St. Petersburgh. 

Locdlit}f 9nd Formation. — Point L^vis. In the upper part of lime- 
stone No. 2, Quebec group. 

OoUeetar$.— Six W. E. Logan, J. Richardson, R. Bell. 

Orthis Euryonb. (N. sp.) 

Pig. Yl. a, 6. 

Description. — Shell small, semi-oval ; hinge line equal to the greatest 
breadth of the shell ; cardinal extremities rectangular or nearly so ; sides 
straight, gently convex or gently concave, and either parallel for about one 
fourth the length or slightiy converging ; front angles and front mar^ 
forming a uniform broadly rounded curve ; a small portion in the nuddle 
of the fi^nt margin sometimes straight. Ventral valve strongly and uni- 
formly convex, not carinated along the middle ; a small portion at the car- 
dinal an^es compressed ; umbo large, broadly convex, overhanging the 
hinge line ; beak very smaU ; area small, lying nearly in the plane of the 
lateral mar^, in most specimens rather strongly concave ; foramen narrow, 
its width less than the height. Surface with from twenty-five to thirty- 
five small but very distinct ribs. Dorsal valve nearly flat, with a wide 
shallow mesial sinus extending from the front margin two-thirds the length 
of the shell. 

Width, 8 lines ; length, 2^ lines. 

This species differs from 0. orthambonite$ in having the ventral valve 
more broadly convex, and in having nearly double the number of ribs. It is 
more abundant than that species, and the individuals differ very littie from 
each other either in size or form. 

Locality and Formation. — ^Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

Collectors. — Sir W. £. Logan, J. Richardson, R. Bell. 
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Obthis Elbctba. (N. sp.) 

PABVA?— BQUngB, Oan. Nat. Oeol., yoI. 6, pp. 312, 316, 346. 




Fig. 72. Pig. 73. Fig. 74. 

Fig. 72. — Orfhii EUetra^-^ 6, Ventral and side riews of a f peeimen with the 
yaWes in place ; c, riew of a detaclied rentral ralre ; d, yiew of 
a dorsal yalre. 

73.— Bi^ipo/y/e,— a, 6, c, Different yiewf of a small specimen ; <i, c,/i 
a large specimen restored from detached yaWes. 

74.-.0 Evadiu^-^ ft, c, d, DilTerent yiews of a specimen, 

DeseripUan. — ^About the rize and nearly of the shape of 0. perveta 
(Conrad), to which species it is closely allied. Shell semi-oyal or suborbi- 
ctdar ; greatest width about the mid-length ; cardinal angles a little more 
than 90°, rarely rectangular, sometimes appearing to be slightly rounded ; 
hinge-line usuidly a little less than the greatest width of the shell ; sides 
gently convex, sometimes straight for a short distance below the cardinal 
an^es ; anterior angles rounded ; front mar^ usually conyex, but some- 
times with a portion in the middle straight. Ventral valves strongly and 
narrowly convex along the middle in the upper half, descending with a 
somewhat flat or gently convex slope to the sides and cardinal angles, the 
latter not much compressed. The front half of the valve becomes more 
broadly convex, but in general the carination, which commences at the 
beak, can stiU be perceived, although nearly obsolete. Beak small, only a 
little projecting over the hinge-line, depressed to about one third the 
height of the shell ; area small, at its base forming an an^e of a littie 
over 100° with the plane of the lateral margm, stron^y concave in the 
upper part ; foramen small, about as wide as it is high. 

Dorsal valve very gently convex, with an indistinct wide shallow mesial 
sinus, which in some specimens is scarcely perceptible. Area small, form- 
ing an obtuse angle with the plane of the lateral margin ; foramen small 
but well defined to the very point of the beak ; tiie latter scarcely distinct 
from the cardinal edge. 

In the interior of tiie ventral valve the muscular impressions are not 
distbguiflhable in any spechnen that I have seen, but just in front of the 
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nmbonial caviiy there is a strong otsI or subcircnlar callosiiy about 1 line 
in width in shells which are 8 or 4 lines in length. Aboye this the nm- 
bonial cavity is deeply excavated and the dental plates scarcely at all 
developed. In the interior of the dorsal valve a lower obtuse ridge mns 
along the median line from the foramen for half the length of the shell 
forward, when it becomes obsolete. No divaricator process can be seen 
in the foramen of any specimen observed, although this part appears to be 
perfectly preserved in many of the detached valves examined. 

Surface covered with fine bifurcating strisd firom six to eight in the width 
of one line. 

Widtl^ from 8 to 6 lines ; leiigth about | or ^ less than the wid&. 

As before mentioned, this species is very closely allied to 0, pervetOj 
the geological position of which appears to be about the Ghazy, Black 
River, and the base of the Trenton limestones. The only differences that 
can be made out from a comparison with specimens from T6nn^ssee and 
tiie figures given by HaQ in the Palaeontology of New York, are, that in 
0. perveta the dorsal valve is more convex than it is in 0. eUctra^ and the 
beak of the ventral valve not so depressed, while at the same time it is 
more extended. At present I have no means of comparing the interiors 
of the two species. When such a comparison can be made, should no 
greater di&rences be disclosed than are afforded by the external charac- 
ters, I would be disposed to unite the two under one name. The specimens 
of 0. perveta firom Tennessee vary greatiy in form and convexity, and yet, 
in all,. the dorsal valve is more convex that it is in 0. Electra. The 
European species Oi parva is also most closely allied to 0. Meelraj only 
differing therefirom, so far as can be determined by comparison with figures, 
in having the beaks more skongly incurved. Its geological position must 
be veiy nearly the same. 

Qliese species belong to a group of finely striated OrthideSy which made 
its appearance m the beginning of the Sflurian period, and flourished in 
all the after geological ages up to the Carboniferous. 

Locality and Formation, — Point L^viB» The specimens from whiek 
ihe descriptkm was drawn up are silicified shells, procured in tiie upper 
part of limestone No. 2. But ib the white, grey^ and yellowish masses 
Which hold the greater number of the species of trilobites, a species 
resembling this occurs rarely, but not sufficiently well preserved to enable 
us to say whether or not it is tiie same. 

CoUedt&r%.-^^ W. E. Logan, J. Bkhaardson, R^ Bell. 
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Ombib BippotiTrti. (N. 8p«) 

Pig.73. a,6,c,i,e,/. 

J>e«cr^><i()9l.-^nb-qnadrate, hinge-line eqtial to the greatest width of the 
flheD ; eardinal angles rectangular, or a little obtuse, sometimes slightly 
rounded ; sides in the upper one^third, straight, or gently convex ; front 
angles and margm broadly rounded. Ventral valve strongly convex in 
flie small, and moderately so in large spechnens ; more or less carinated 
along the middle, with a flat slope towards the sides ; greatest elevation 
•bout the middle or a little above ; beak depressed to about half the height 
of the shell ; area of moderate dze, formmg an angle of about 125^ with 
the plane of the lateral margin ; foramen rather small. Dorsal valve 
gently convex in the upper half, with a broad, shallow mesial sinus 
extending from the front mar^ to the umbo, a flat slope to the cardinal 
angles ; area almost Imear ; beak scarcely distinct from tiie cardinal edge. 

Surface with moderately strong, angular, radiating, bifurcating ribs; 
three or four in the width of one line at the front margin, becoming finer 
towards the cardinal an^es ; usually, one, two, or three small ones in the 
spaces between the larger, which do not reach the beak. 

Width, from 8 to 6 lines; length from one-fifih to one-third less than the 
mdih. 

This species is allied to 0. artJumbofdtes^ but it has the ribs always 
sub-divided,- and it varies greatly in nse. It is also more distinctly 
carinated along the middle. 

LocaUtjf and FarmaUan. — ^Limestone No. 2, at Point L^vis. Also in 
the upper part of the limestone at PhillipsburgL 

OoUeetari. — Sir W. E. Logan, J« Richardson. 

Obthis Evadnb. (N. sp.) 

Fig. 74. a, fr, e, d. 

Deseriptian. — Subqnadrate ; hinge-line straight, equal to the greatest 
width of tiie shell ; sides in the upper two tiiirds nearly straij^t, or gentiy 
•ODvex ; front angles rounded ; front marg^i rounded, or with a portion iA 
the middle equal to half the whole width nearly straight. Ventral valve 
moderately convex, greatest elevation a Utile in front of the middle, tbi 
apper half somewhat flat and slofmig to the hinge-line, ihe front half the 
flK»t convex, the surface descending from the middle to the front margin 
and aidee witii an abruptly rounded slope ; umbo very slightly elevated 
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above the general BoHaee ; area of moderate aiae, flat, eztendmg to the 
eardinal angles, forming with the plane of the lateral margin an obtuse 
angle of about 135^ ; foramen open to the beak, about as wide as high. 
Dorsal valve gently convex, with a wide shallow mesial depression extend- 
ing to the beak ; area half the size of that of the ventral valve ; inter- 
rupted m the middle by a double divaricator process similar to that of 
Leptcma $erieea; forming with the ventral area an angle of about 90^. 

Surfisu^e of the specimen not well preserved, but it appears to have a 
number of fine distinct ribs with smaDer ones between as in ^S^. alUmatOy 
the whole crossed by numerous rugose concentric squamse of growth. 

Length of the specimen 4^ lines ; width 5| lines ; height of the ventral 
area of the foramen f of a line. 

Of this smgular species only a single specimen with the valves attached 
has been collected. The ventral valve b remarkably like that of a Lqh 
tana or Strophammay but the dorsal valve is that of an OrthU externally, 
while the place of the foramen is occupied by a divaricator process which 
has so fiEtf as it can be seen the structure of the same organ in L. ierieea. 
It seems to belong to a group connecting Ortkis with Strophamena* 

Locality nnd Farmatum. — Pomt L^vis. In the upper part of limeetooe 
No. 2, Quebec group. 

CUZeceort.— Sir W. E. Logvi, J. Bichardson, R. BelL 



Obthis Mtcalb. (N. sp.) 
6 



^ 




Fig. TS. FIff. T6. 

FIf . l5,^0rM$ MfcoU.^h^ DofmI TtlTe ; «, BueuUr inpraMion eBlArstd* 
76.-.0— fttiocto.-^ Ventnl ? tow ; fr, lide Ttow ; c, interior of Tontnl 

TftlTO. 

Ik$crifiUan. — Shell transversely semi-oval, proportionally very wide ; 
hinge-line equal to the greatest width of the shell; cardinal angles 
somewhat acute, about 75^; ndes straight, gentiy convex or gendy concave 
for about half the length, then gradually curved round to the front mar^, 
which is gendy rounded or straight in the middle. Ventral valve mode- 
rately convex, with the cardinal angles largely compressed ; beak depressed 
below the greatest hei^t of the sheD ; area small, foiming widi the plane 



88 

of the lateral margin an angle of about 180^; foramen about as wide as 
high. Dorsal valve moderately convex, largely compressed at the cardinal 
an^es, a wide, shallow mesial sinus extending to the beak ; umbo incon- 
spicuous ; foramen wide, triangular, and without a divaricator process ; area 
almost linear, lying nearly in the plane of the lateral margin. Surface 
with fine bifurcating ribs, 4 or 5 in the width of one line, with usually a 
much finer one between each two of the larger. 

Width 5 lines ; length 3 lines. 

This species is much broader than 0. EUctra^ and has the dorsal valve 
more convex. 

. Locality and FormaUan, — ^Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

Oalleetori. — Sir W. E. Logan, J. Richardson. 

Obthis Eubocia. (N. sp.) 

Fig. 76. 0, 6, c. 

Deseriptwn. — Semi-oval ; hinge-line equal to the greatest width of the 
shell; cardinal angles apparently rectangular; sides somewhat straight, 
and sub-parallel for two-thirds the length; front angles and margin 
unifonnly rounded. Ventral valve gently convex ; greatest height in the 
upper half, sloping with a slightly convex descent to the sides and front 
margin; beak nearly of the same height as the shell, very slightly 
depressed ; area moderate, flat, extending to the cardinal angles, forming 
with the plane of the lateral margins an obtuse angle of about 120^; 
foramen large, extending to the beak. Dorsal valve flat, with a slight 
CQDcavity in front of the beak, along the middle. Surface with fine striss 
of unequal size, about 8 in the widtii of one line, at the front margin ; of 
these, usually about three are much stronger than the others. 

Width 8 lines ; length of ventral valve 7 lines ; height of area at the 
beak li lines. The dorsal valve is a little shorter than the ventral. 

Closely allied to 0. iricenariaj firom which it differs only in havmg the 
ventral valve less elevated, and the surfiice finely striated, instead of 
ooarsely ribbed. 

Locality and Formation. — Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

OoUectori. — Sir W. E. Logan, J. Richardson. 
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Qernn Stuoklakpia. (BiDingp.) 

BmoKLAMOU, (BaUaci) Cm0ditmN€iuraiidimd Otofofiir, VoLi, p. 434, April, 1889. 
Bamiunu, (Hall) pan. 7\pi^fth Jmmoi Ripari ^ tU Rigtnt$ ^ tkt SUU ^Nm 
York, p. 39, October, 1869. 

This genoB was proposed bj me, in the work above cited, to include 
Bach shells aa thoee known in England under the names of PefilameruM 
lenMj P. Uratu$j and P. IcevU. They difier from Pentamenu m having 
the valves usually subdual, and no longitudinal septa or triangular 
chamber in the interior of the dorsal valve. Both valves have an area, 
but in the dorsal it is usuaUy linear, or only slightly exceeding the thiek- 
neos of the substance of the sheD in hei^t. The ventral valve has usually 
a concave mesial sinus more or less developed, and the dorsal valve a 
mesial fold corresponding thereto. The hinge line m some of the species, 
such as in i9. Icevii and 3. microeamenUj have the hinge line strai^t and 
much extended. 

Among the brachiopoda found in the limestone nodules of Point L^vis 
there are two species which have all the mtemal characters of this genus. 
Hie form is also the same, except that in one of them, S. Araeknej the 
area of the ventral valve is so much devek>ped as to give the whole sheH 
the external appearance of an OrthU. It has, however, the mesial fold 
and smus, and the shell ediibiis a tendency to vary, by the extenaon of 
the middle of the front margin, which is also a peculiarity of the typical 
species. De Vemeuil has described m the Geology of Russia, vol. 2, p. 
129, PI. 2, fig. 1 a-^, a species under the name of Spirifer TthiffkMy 
iriiichappears tometobeajSitr»ei2aiuifa,andto stand between S.Araekm 
and S. brevii. The surface is reticulated inneariy the same way, andtfie 
form (in a general sense,) is nmilar, with the exception that the ventral 
area is very sli^tly developed, or almost linear. Jud^g from the exter> 
nal characters akme, for the mterior is not described, I should say that 3. 
Teh^kmi belongs to Strieklandia. Should this surmise turn out to be 
well-founded, then these three : 8. Aradm$y S. Tcluffkinij and S. brevii 
will form a very complete series, leading to S. lem^ 8. ChiBpenm and 
others, which constitute the bulk of the genus. I stron^y suspect that 
CamereUa Caleifma ahonkl be referred to StnMmdia. 
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Stbicklandia ? Akaohne. (N. sp.) 





Fig. 77. Fig. 78. 

Fig. ^1.^8Mddandia Jrachm / a, Tentrml Tiew ; 6, tide Tiew ; c, Tentral yalTe of 
Aootiier specimen of a BomewhAt different form { d, interior of c. All theae figures en- 
larged two diameters. 

Fiy. 78. — 81 Jrithuia; a, interior of a portion of the Tentral yalre; 6, interior of 
part of the dorsal Talre. 

Ikicriptian. — Semi-elliptical or Bab-ifaomboidal, hinge line equal to or 
greater than the width of the ahell ; sides converging towards the front, and 
either stndght or gently oonvez ; front mar^ rounded, or with a por- 
tion in the middle strai^t Ventral valve strongly convex, sub-pyramidal, 
greatest elevation a little m fit)nt of the beak ; a &int mesial sinus along 
tiie middle, not reaching the beak ; area rather large, slightly concave, 
forming an angle of about 100^ with the plane of the lateral mar^ ; 
foramen triangular, its width at the base equal to the height Dorsal 
valve depressed, convex, with an obscure mesial elevation ; area about one- 
fourth the oze of that of the ventral valve ; foramen open to the beaL 

Surface with obscurely rounded ribs, five or six in the width of one line, 
these are separated by fine, sharp fiirrows, and crossed by distmct concen- 
tric stri», from six to eight in the width of one line, givmg to the surface 
a reticulated appearance. 

The largest specimen seen is 8 lines wide and 2 lines in length. 

In the interior of the ventral valve there is a small triangular chamber 
benea& the beak, supported by a short mesial septum. In the interior of 
the dorsal valve there is no mesial septum. 

LoeaUty and Formation. — ^Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

Cottectori. — Sir W. E. Logan, 7. Richardson. 

STRICKLAin>IA ArETHUSA. (N. Sp.) 
Fig. T8. a, h. 

Deieription. — Of this species we have only discovered some fragments, 
but these are quite Bofficient to show that it is distmct from any that has 
been heretofiire described. The form appears to be eemirelliptical, bofli 
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valves moderately convex; the hinge line straight and somelames two 
inches wide ; sur&ce smooth. The area of the ventral valve is about one 
line in height at the beak ; The foramen triangular, and about as wide as 
it is high. In the interior there is a small triangular chamber just in front 
of the foramen, with an obtuse tooth on each side. The area of the dorsal 
valve is somewhat smaller than that of the ventral, and the foramen is 
nearly of the same sise. In front of the foramen there are two indistinct 
ovate muscular impressions, one on each side of the median line, with a 
slightly developed mesial septum between them. These scars are lonj^tu- 
dinally striated, and there are some faint indications of subdivimon of 
each. They, no doubt, represent the two pairs of occlusor scars of the 
generality of the brachiopoda. 

The specimens are silicified, and were procured by dissolving nodules of 
limestone in hydrochloric acid. Several of the fragments obtained in this 
way show that all the front half of both valves is very thin and fragile, 
and that in one, most probably the ventral valve, there is a shallow rounded 
mesial sinus, with a corresponding elevation m the dorsal. This species 
appears to be allied to Stricklandia (Pentamerus) microcamenu (M'Coy), 
and appears to be preserved m the same way, i. e., only the parts around 
the beak and hinge line remaining. I have specimens of what appear to 
be portions of the two valves of M'Coy's species, and although Uie two 
seem to be closely allied, yet ours has the muscular impres^ons in the 
dorsal valve much larger. 

Locality and Formation. — ^Point L^vis ; m the upper part of limestone 
No. 2, Quebec group. 

Cotteetars. — Sir W. E. Log^n, J. Richardson. 

GASTEROPODA. 
Oenus Mjctoptoha. (Phillips.) 

In my paper on the fossils of Pomt L^vis, m the Canadian Naturalist 
and Geologist, vol. 5, these shells were referred to PateUa^ and afterwards 
to CapuhiM : I think it more probable that they belong to Metoptcma. A 
number of other undescribed species are known to me in the Lower 
Silurian rocks of Canada. 



BfBTOPTOMA Melissa. (N. sp.) 

DeicripUon. — Shell obliquely conical, the base uniformly broad oval, a 
little narrower at the front than at the posterior margm, tapering fitHn the 
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base upwards to the apex, which m the cast is acute, erect and situated at 
about one-third the length from the anterior margin. Surface unknown. 

Length of the specimen at the base, 9 lines ; width, 8 lines ; height, 
8i lines. 

Locality avid Formation, — ^Point L^vis. In limestone No. 2, Quebec 
group. 

Collectors. — J, Richardson, R. Bell. 

Mbtoptoma Htbib. (N. sp.) 

Gtbtodovta. — (Billings.) Canadian Naturalitt and GtologUt, yol. 6, p. 201. 
A b 




Fig. 79. 
Pig. td.'-^Metoptoma HyfU, — a, View of the apper side ; 6, side riew. 

Description, — This species is almost identical with M. Nycteisy described 
and figured at page 37, 38, of this series of papers. The onlj difference 
is that the beak is incurved down nearly to the plane of the lateral mar- 
gin, whereas in M. Nycteis it is eleyated about two-thirds the whole height. 
The form is an uniform oval, narrowed to an acutely rounded point at the 
beak ; sides gently convex ; posterior margm broadly rounded ; greatest 
width about the middle, or a little nearer the beak. On a side view the 
outline is nearly regularly arched from the beak to the front, the greatest 
hei^t being a little nearer the beak than the mid-length. SurfiM^e un- 
known. 

Length of large specimen, 21 lines ; width, 14 lines ; height, 9 Imes. 
The specimens vary somewhat in their proportions. 

Locality and Formation. — Point L^vis; in limestone No. 2, Quebec 
group. 

CoUector%.—Sia W. £. Logan, J. Richardson, R. Bell, T. Weston. 
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Mbtoptoma Okphtkb. (N. sp.) 

Dacription. — ^This species, like M. MdiMsay is almost completely con- 
ical, but more obtuse. The base is oval, slightly more murowed in front 
than behind. Apex erect, acute, and a little m advance of the centre. 
The sur&ce of the cast exhibits eight or nine shallow concave undulations 
running round the shell, parallel with the plane of the base, each about 
one line wide. 

Length, 12 lines ; width, about 9 lines ; heij^t, 8 lines. 

Locality and Formation. — ^Point L^vis ; m limestone No. 2, Quebec 
group. 

CoOeetar.—n. Bell. 

MnoPTOMA AUGU0TA. (If. sp.) 

De$€ription, — Shell irregularly conical, the anterior side flattened, and 
the posterior rounded. Apex a little in advance of the middle, and appa- 
rently a little curved backwards. The flattened anterior side gtyes to this 
species the aspect of a large Caleeola. The front mar^ is not preserved, 
but appears to have been nearly straight, the sides gently convex, and 
posterior mar^ broadly rounded. Surfitce unknown. 

Length, li inches ; width, li inches ; height, 18 lines. 

I am not quite sure that this is a symmetrical species. Only about half 
of the specimen is preserved, and the flat anterior side does not appear to 
be at a right angle to the longitudinal axis of the shell. 

LoeaU^ and Formation. — ^Point L^vis ; in limestone No. 2, Quebec 
group. 

CoOedor.—T. Weston. 



Mbtoptoma ViHiLLU. (N. q>.) 
« b 
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Fig. SO. FIff. 81. 

Fig. SO.— IfctoptfoM FcmZUa.— 8idt viaw. 

SI. M mmnh^^tmdtwhKWj ft, vkw of tte «pp« sMs. 
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Deseriptian. — Conical ; base ovate ; uniforinly rounded at the sides and 
posterior mar^ BUghjUy narrowed from the middle to the front. Apex 
nearly central, sitaated a little in advance of the middle. Sur&ce of the 
cast vertically marked with obscure concave fiurrows about one line wide. 

Length of base, 9 Unes ; width, 8 lines ; height, 11 lines. 

This species has nearly the form of 3f. MeKasaj but it can be eas3y re- 
cognised even in fragments by its sulcated surfiEkce. The furrows run fit)m 
near the apex stnught to the base. 

Locality and Formation. — Point LJvis ; m limestone Nos. 1 and 2, 
Quebec group. 

Collectors. — ^B. Bell, J. Richardson. 

MeTOFTOMA ANOMAIiA. (N. Sp.) 
Fig. 81. ^h. 

Description. — ^The base of this species is oblong aftd pentagonal, one 
extremity, supposed to be the anterior, straight, and at a right angle to 
the ndes, the latter nearly straight or gently concave, and parallel or 
nearly so for two-thirds the length ; when, forming an obtusely rounded 
angle, they converge to meet in a rounded point in the middle of the ' 
posterior extremity. The apex is situated at about one-third the length 
from the posterior margin, and from this point the anterior portion of ^e 
shell is roof-shaped, obtusely carinated, and descending with a flat slope to 
the aides. On a nde view, the outline ascends to the apex with a straight 
slope, at an angle of about 45° with the plane of &e lateral margin ; fit)m 
the apex forwards it descends with a concave slope for half the whole 
liei^t, and, just before reaclung the aaterior margin, becdUDes parallel 
with the base. Surface unknown. 

Iiei^ 8 lines; width 5 lines; height at the apex 8 lines; hei^t at 
front mirgm 1} lines. 

LocaUtjf and Formation. — ^Point L6m} m limestone No. 2, Quebee 
poop. 

(hOeetan.'^. Bidiaidwm, B. Bell. 
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Plburotomasia vaqrans. (N. sp.) 




FIff. 83. 

FIf . 83.— PtrarotoMoKa vi^nMit.^Ttow of the upper dde ; «, tnuMrene tec- 
tion of the spire. In the principal figure, the bend if too wide. 



De$er^rtian. — ^Di8C<ridal; spire nearly flat ; whorls four or fiye, slender, 
gradually mcreasmg in nze, on the upper side gentfy and nearly uniformly 
convex, a narrow sjnral band on the outer edge which is obtusely angular; 
outside of whorls gently convex ; lower side narrowly rounded along the 
middle , umbilicus wide, extending to the apex« The last whorl is separ 
rated from the others, and produced sin^y to a length of four or five 
inches, gradually losing its curvature as it increases m length. SurfiMC 
with fine stri», and a few obscure undulations curving backwards from the 
suture outwards. Width of the uncoiled portion of the spire when 
connsting of four whorls, 16 lines ; width of outer whorl 8i lines ; widlh 
of last whorl at four inches from the spire, 6 lines ; depth about 4 lines. 

Locality and FormatUm. — ^Pomt L^vis ; m limestone No. 2, Quebec 
group. 

Colleetar$.—Sir W. E. Logan, J. Bichardson, B. Bell. 
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Plburotomawa Postumia. (N. sp.) 

De»eripUon. — ^Disooidal ; spire varying from gently oonyez to flat, or 
even a little concave; whorb five or rix, very slender, very sli^tly 
convex on the upper side; outer edge very acute and a little tamed 
upwards ; outer and lower side gently convex and forming an angle of 
from*60® to 80® with the upper side ; lower side rounded, and sometimes 
obtusely carinated along the middle ; umbilicus very wide, extending to 
the apex. Surface unknown. 

Width of a specimen of ox whorls 18 lines ; width of last whorl 8 
lines ; depth about the same. 

LoeaUty and Formation. — ^Pomt Ltivis ; m limestone No. 2. Also, at 
PhOlipsburgh in limestone of the same age. Quebec group. 
CoOeeUm.—Sia W. E. Logan, R. Bell, Dr. J. B. Famsworth. 



C]9PHAL0P0DA. 
Obthoobras Aotolyous. (N. sp.) 

Ikierifticn. — Section circukr, tapering at the rate of about 1^ lines to 
the inch. Septa moderately concave, from, eight to ten in one inch. 
Siphunde about one line in diameter, marj^nal, m contact with the shell. 

This species is common, but always found in fragments. It appears to 
be about 1 foot in length, and 1} inches m diameter at the larger extremity. 
It is slij^tly curved, as are most of the Orthoceratites in the Chasy and 
Calciferous formations. The siphuncle is small and lateral, in contact with 
llie shell on the side of the convex curvature. The chamber of habitation 
seems to be deep, for in a small specimen only 7 lines in diameter it is 1 
inch in length, and, besides this, a portion seems to be broken away. The 
larger extremity exhibits a number of broad, shallow annulations, which 
cross the shell obliquely, and in some specimens seem to be interrupted on 
the side of the convex curve. Surfisu^e markings of shell unknown. 

Loealitjf and Formation. — ^Point L^vis ; m limestone No. 2. Quebec 
group. 

CoOeceort.— Sir W. E. Logan, J. Richardson, R. Bell. . 
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OBUBTAOBA. 
OenuB Shumabdia. (N. gen.) 

Generic Oharaeten, — ^Head semicircular, with a convex, sub-cylindrical 
g^bella ; no eyes visible b the only species known. Pygidium about as 
Wge as the head, with a prominent cylmdro-conical axis ; side lobe^ and 
axis more or less distmctly ribbed. Thorax unknown. 

The only species of this genus known to me is a minute trilobite, evi- 
dently allied to the genus Agnostus^ from which it differs in having the 
pygidium regularly ribbed like an A%aphu» or Cahfmene. 

This genus is dedicated to the eminent American palfeontolo^ and 
geolog^t, Dr* B. F. Bhumaard. 

Shumabdia granulosa. (N. sp.) 



Fig. 88. 

Fig. ^^.^'Skumatdia gratwIoiOj enlarged foar dlameten. a, the head ; hf the 
pygldiimi. 

2^0r^ti9n. •*- MhrntOi ovate. Head nearly semicircular, length % 
little more than half the width, strongly convex. Glabella irregulariy 
eub-eylindrical, broadly rounded in front, three-fourtha Ihe whole length 
of the head, with a hirge tubercle on each aide at Ae antwrior extreouty, 
had a very nunute one <m each aide next to the neok furrow, the hitter 
extending all aoroes. Dersal furrows on each aide of the glabella very 
deep, and angular at the bottom aa fiur as the large anterior toberdea; 
around these and the front of the ^bella, not so deep, yet itill distinoli|y 
defined. From the middle of the fitmt of the glabella^ a well defined 
angular furrow runs straight forward to die middle of the anterior margn 
of the head. In the bottom of this furrow there appears to be a amaU 
triangular tuberele, which gives to the glabella, in some qwcimena, but 
not m all, the appearance of having a projecting angular pomt in the 
middle of ita front margm. The two laiige tubercles mentioned seem to 
be simply a lateral expannon of the anterior one-fourth of the glabella, 
making ita width at this place one-third greater than it is at the mid -length. 
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^e nedc Mgment is well defined and pronunent. Cheeks exceedingly 
iMQyeXy nioet devated along the middle or along a line half way between 
the j^ahella and the margin. The neck furrow eztende all across the 
cheeks at the posterior marg^i. 

Py^dium semi-oval, narrowly rounded behind, very convex, about as 
wide as the head, but one-third longer; axis acutely conical, strongly 
convex about three-fourths the whole length and a little less than one-third 
of the whole width, well defined all round by the dorsal furrows. The 
axis is divided into six segments, the anterior of which is subdivided by a 
small furrow which runs across it and extends into the anterior segment of 
the ride-lobes. In the side-lobes there are five segments, the last one 
sometimes obscurely defined : these do not extend quite to the margm. 

Surfiice of both head and pygidium covered with small granular tuber- 
cles, more distmctly developed in some individuals than in others. Some 
spedmens of the py^dium have a space all round the margin smooth. 

Length of head about 1 line ; width about If lines. Length of 
py^dium 1^ fines. These measurements refer to the largest specimens 
seen. In many the proportional length and width differ a little from the 
above. 

Hie py^dxum and head have never been seen in connection, but several 
of each occur together in the same small specimen of stone, and it seems 
therefore almost certain that they belong to each other. 

Locality and Formation. — ^Point L^vis. In the thin-bedded limestone 
interstratified ia the graptolitic slates, Quebec group. 

OolUctor. — J* Bichardson* 



Genus Endtmion. (N. gen.) 

Genaru Ohxto/eUn, — In the only species of this genus at present 
known, tlie head is semiroval and convex ; glabella ovate, convex, with a 
large dongate, oval tubercle on each side. The facial suture appears to 
terminate at the posterior an^e or just outside of it, and running forward 
to eiit the anterior margin on a line passing through the middle of the 
isheek, panllri witfi the longitudinal axis of the body. On this point, 
howeveir, there is yet s(Hne doubt, as the moveable dieek has not been 
seen, and what appears to be the facial suture may be a fractune. Thoraa^ 
&tinctly trikbed; axis convex; ade-lobes flat; six or seven segments.; 
the pkand with a well-defined groove crossing Ihem ^agonally outwards 
and downwards. Pygjdium semi-oval, distinctly trilobed, witii the axis 
and sidfr^bes divided mto seginentB by well defined fiurrows. 
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This genus is allied to bodi IHnuebM and Ampyx. From the fonner 
it differs in tiie |J)8ence of the punctured border of &e head ; from the 
lattor,m the form of the glabella, which has a large tuberde on each ode, 
and is destitute of a rostrum, 

Endtmion Mekki. (N. sp.) 




Flff.84. 
Fig. 84.^JBR4rnioii JftdU, enUrgvd two dluDttMt. 

Deseriptum. — ^Broad oval ; length to width about as 6 is to 4. Head 
transyersely semi-oval ; g^bella convex, depressed send^Tiindrical m the 
posterior half of the length, then expanding to twice tiie widlii of the 
neck-segment, front obtusely rounded ; glabellar frirrows represented by 
two obscure mdentataons on each nde, of which (me is situated at about 
the mid-length, and the other half-way between this and the neck-segoient 
Neck ftirrow extending all across. Neck segment convex, and weQ defined. 
On each side of the glabella there is an elongated frisiform lateral lobe or 
large tubercle, separated from the mam body of the ghibella by the dorsal 
ftmrows, which are moderately deep. These lateral lobes are also sepa- 
rated from the cheeks by a farrow distinctly defined, but broader than the 
dorsal furrows. The anterior extremities of the lobes are acute, and situ- 
ated on a line drawn across the ^bella at about one-fourth of the length 
from the front margm thereof. The posterior extremities are a little truncar 
ted by the neck ftmrow. The glabella is about foux^£fths the whole length 
of the head. The cheeks are moderately tumid, and crossed at the base 
by the neck fturrow, which runs nearly out to the posterior angle, and then 
seems to turn forward as if it were continued all round the head. 

Thorax distbctly trilobed, with six segments vimble m the specimen, it 
remaining doubtful whether or not there is a seventh situated where a 
fracture crosses the body, just behind the first segment next the head. 
Axis of thorax semi-cylindrical, very convex, a little wider in the middle 
than at the extremities ; less than one-third the whole widlii of the body. 
Side lobes, as fitf as seen, flat Pleural groove croasmg the pleursD oat* 
wards and downwards in the outer third of the length, gradually becoming 
parallel with the posterior ode, and then curving sUj^tly forwuds. 
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^^dhm semMvaly apparently about one-liuid the length of the head ; 
the aziB convex, aeutely conical, and of five segmenta. Side-lobes flat, 
iritfa three obecnre farrows, which do not reach the nuurgpi. The py^dimn 
seems to have a smooth border abruptly turned down all round, but this 
lemams doubtful. Surface smooth. About the middle of the g^bella 
there is a small rounded tubercle. 

Length of specimen, 6 lines. Width at posterior marg^l of head, about 
4 lines. Length of head, 2i lines. Length of thorax, 1} lines. Length 
of i^gjidium, about 1 line. / 

in the specimen, the g^bella and the whole o^ the left cheek are very 
perfect. A fracture crosses the thorax, just behmd the first segment, and 
it is barely possible that in this place tliere was a segment which is not 
preserved. My own impression is, that there are only six segments. The 
axis is perfect, except at the fracture. The left side lobe is also perfect, 
with the exception of the ends of the pleurse, where some obscurity exists. 
The right cheek, the greater part of flie right side of the thorax and py- 
pdium, are not preserved. 

This species is dedicated to the excellent American pabeontolo^, Mr. 
F. B. Meek. 

Locality and Fi/rmaUon. — ^Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

OoUeetors. — Sir W. E. Logan, J. Richardson. 

HoLOMSTOPUS Akgbuni. (N. sp.) 
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Fig. 86. 
Fig. 86.«-BUoiiufopift JngeUtd^^-Of Side yiew of head ; b, a nearl j perfect head. 

Ik$cription. — ^Head semicircular, moderately convex, length about equal 
to half the width. Qlabella five-sixths of the length of the head, narrow, 
and depressed cylindrical, with the sides parallel to the posterior half, then 
gradually enlarging to twice the width at the front, which is broadly 
rounded ; anterior angles of glabella rather obscure, but apparently acut&- 
ty rounded. The sides of the glabella are separated fitnn the cheeks by 
tiie deep dorsal furrows, which are obscurely angular at the bottom and 
wide above ; they extend as far as the anterior angles, but do not run 
round the front. Cheeks tumid; eyes small, apparently crescentiform, 
situated about their own diameter from the posterior margjm, and aJ>out the 



same distance ^raim flie dnde of the glabella. Neok fsaww exHeitHa^ all 
across fhe base of <he glabella. The filial suture in its course in front of 
flie eye at first curves a little outwards and then forwards, cutting Ae an- 
terior mar^ of the head on a line drawn paraDel with the- longjLtudiBal 
axis of the body, a little outaide of the eye. Surface smootti. 

Length of head of largest specimen seen, about 2} lines. Length of 
glabella, 2f lines. Width of head, 5^ lines. IKameter of the eye, i of a 
fine. 

The posterior angles and mar^ of the head are not preserred. 

This species closely resembles ff. Kmhatus (Angelin), but that species 
has the anterior angles of the glabella broadly, instead of acutely roimded. 

Locality and Formation. — ^Point Ldvis ; in the upper part of limestone 
Ko. 2, Quebec group. 

Collector, — J. Bichardson. 

4. — New Species of Fossils from different parts of the Lowstj MUUBe 
and Upper SUurian Books of Cofnada. 

BcoLTTHus Canadensis. (N. sp.) 

Description. — This species consists of numerous cylindrical or irre- 
gularly prismatic stems, (or rather the cavities in the rock once occupied 
by such stems,) firom one to two lines in diameter, and from one t6 six 
inches in length, and either straight, or more or less curved. Ld some 
specimens several of the stems are in contact with each other, and when 
this is the case and the stems have an angular shape they very much 
resemble the coral Tetradium. The larger stems are more often straight 
than the smaller. The true ScoUthas linearis is generally larger, and the 
stems straight and parallel with each other. I have seen no specimens of 
that species in our Canadian rocks, although it does occur in the lowest red 
sandstone in Labrador, on the north shore of the straits of Belle Isle ; to 
which place our survey has extended. Li the Canadian species the indi- 
viduals are usually irregularly scattered through the rock, lying in all 
directions. 

Locality and Formation. — ^Townships of Landsdowne and Bastard, Ste. 
Cbnevidve Island, near Ste. Anne, Beauhamois, and at various other 
localities in the upper part of the Potsdam formation. I have also col- 
lected this species on the east side of Snake Mountain, in Vermont. 

OoHectors. — Sir W. E. Logan, A. Murray, J. Bichardson, lEL Bell, E. 



PAUBorarcus Bbvbblbybnsis (N. sp.) 




Fig. 86. 
Fig. 86. PcCsopJkyeiM UnrfrltyeMii. 

JkicripUaii. — ^In this species the stems are in general from two to 2}- 
1 in thickness, cylindrical or snlnuigalar, and either straight or more 
or less curved, crowded together in great profusion on the surface of the 
•IraAa, and crossing each other in all directions. The stems appear to be 
rimple, or not branched, throughout their whole length, but upon this point 
there is some doubt, as occaaionaUj two or more may be seen joining in 
sodi a manner that they suggest the idea of branching, allliough it cannot 
be distinetly ascertamed. It is at all events certun that where a stem is 
wen preserved and stands out in full relief, no appearance of division can 
be seen. It is only where Ihey are closely crowded together that they 
seem to be subdivided. Some of the stems can be traced a length of 6 
or 8 inches, and they retain the same thickness throughout. They appear 
to have been long, dender, soft marine plants, which by scmie cause were 
thrown down upon the sur£Etce of the strata in tangled masses, and there 
petrified* 

On comparing this species wiili P. eonffregatm (seep. 8) the diffeFenee 
4MMI be seen at the first glance. In that species the stems vary greatly in 
tUckness, and are generally crooked, instead of gracefully curved. 

LoeaUty and Formation. — ^Near Beverley in the township of Bastard. 
In Ihe upper part of the Potsdam sandstone, associated with IdnfftUa aeth 
minatay OphUeta coTnpaeta^ Pleurotomaria Laurentmay and fragments of 
small Orttioceratites. 

Oottectors.—H. Murray, R. Bell. 
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PaLAOFHTOUB FuHIOUIiUS. (N. 8p.) 

lkscr^rti(m. — ^This species consists of loQg, dender, cylindrical nire- 
like stems, about 1} lines in thickness, gently curved and sparsely scai- 
tered about the sorfiMC of the strata. Sometimes they are fomd m 
considerable nmnbers lying across each other, but never in saoh dense 
reticulating hiyers as those formed by P. Beoerleyenm and P. Beauhar- 
naUenMU. Single stems one foot or more are often seen without any others 
near them, and being, when not distorted by pressure, veiy nearly cylin- 
drical, they somewhat resemble a round, smoofli crinmdal column. 

Locality imd Formation, — Edwardstown, near Nort(m's Creek BQl, in 
ilie County of Napierville. Calciferous formation. It also occurs near 
L'Orignal, in the Coonty of Prescott, m loose sUm. 

OMeetan.^. Bichardson, E. Billings. 



Pala>phtou8 obsoubub. (N. sp.) 

DeMf^eim. — ^This species conasts of cylindrical, rodrlike stems, usuaify 
from i to i of an inch in thickness. They are usoally strai^^t, and found 
in broken pieces from 8 to 12 inches in length, being most common m the 
thin beds of shale between the strata of limestone. They are sometimes 
more or less crooked, but never, so &r as I have observed, gracefully 
curved. They very much resemble in siie and form P. tubi/larU (Hall), 
PaL N.T., vol. i., pi. 2, fig. 1, and may possibly be the same species. 
At present I think them diflbrent, and propose to name them as above, 
piovisionally. 

LoeaUty aind FormaiUm. — City of Ottawa. In the Trenton limestone. 

Ooae€tors.—J. Bichardson, E. BiUm^k 

PALA>PH7CnB BBAUHABNOISXirBIS. (N. Sp.) 

Dueriptbn. — This species is evidently allied to P. BeoerUffmmo^ 
difering therefrom principally in the greater die and more ri^d aspect of 
the stems. These vary in thickness from 1 to 4 Hues, but the most 
common sise is from 2 to 8 lines. They are either straij^t fxc slightij 
curved, nearly cylindrical, s(nnewhat angolar, often with one or more deep 
loD^tudinal grooves. They cover large sur&ees of the rock, crossing 
each other at all angles. Some of the stems can be traced to a length of 
two feet. They often appear to be somewhat flattened, and show some 
indi c a tio ns of branching at an acute an^e. 

LoeaUty aand Formation. — ^Beanhamois. Calciferous sandrook. 

CMkdm^^^ai W. E. Logu^ J. Bichardson. 
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Genus Liobofhtcus. (N. gen.) 

Oeneric Chariuter%. — Composed of numerous elongated sub-cyCndrical 
stems sprinpng from a common root, the stems either remaining angle or 
sending off branches at an acute angle. 

The genus BvthotrepTd» (Hall) should, I think, be confined to those 
fiiccnds which consist of a central principal stem, more or less branched 
iboTO, as m jB. amtiquataj B. suimodoauj &c. The species which form 
tufts consisting of a number of stems rising from a single root, appear to 
be sufficiently different to constitute a distinct genus. 

LlOBOPHYOUB OtTAWABNSIS. (N. Sp.) 




Fig. ST. 
Fig. ST.— KeropAycui (HUttoaauia. 

Deteriptum. — ^This species consists of elongated dender flexible stems, 
Sfffin^ng from a common root, and dividing into numerous branches, which 
are ^ven off at a very acute angle. The stems are from 1} to 2 lines in 
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thickness, and gently curved from the centre outwards, forming a toft 
from 4 to 8 inches in height and about the same in the greatest width. 
Jn the best preserved specimen observed, the original stem is cylindrical, 
and about 4 lines in thickness at the base, where it is broken otL At li 
inches in height, it is 9 lines in diameter, and here consists of a bundle of 
from 20 to 80 stems cbsely aggregated into one solid cylindrical mass. 
The stems then separate and curve gracefully outwards, forming a tuft 7 
inches wide at the height of 4 inches. The length of the whole is about 
7 inches. The stems have a smooth sub-cylindric aspect, and appear to 
have been of a succulent or soft structure, so that, when thrown down and 
buried in the sediment, they were pressed and partly blended into each 
other. 

This is a very strildng, eaoly reoognived, and persistent species. Speci- 
mens from Ottawa, where it is most abundant, may be identified at the 
first ^anoe with those from Peterboro. 

Locality and Formation^^-JCitj of Ottawap Peterboro, and Belleville. 
Trenton limestone. 

CoUtetor%.—^. Billings, M. Bogenu 

LicaOFHTCITB lOVOR, (N. 0p.) 




Fig. as. 

Flf . as.— Xicr o p ^y cMi fnter. 

Ik$eripiion. — ^In this species the stems are about one line in thickness, 
branching at an acute angle, strai^t or curved. Length, 8 or 4 inches ; 
width, across the whole tuft, bom li to 2 inches. It is closely allied to 
X. OttawaentUj but is much smaller, and in general the branches are 
straighter, and appear to have been of a more firm conastence, as they 
in JBot 00 omch eompreased. 
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Ltcbophtous Hudsonious. (K. 8p.) 

J)e$criptian. — ^Hiis species forms large fan-shaped Wts one foot wide, 
consistmg of long, branched, cylindrical, usually much curved stems from 
2 to 8 lines in thickness. It resembles L. OttwaensiSj but differs in the 
greater flexibility of the ^tems, the effect of which is to produce wide 
straggling expansions instead of compact tufts. 

Locality and Tormation. — ^Manitouwaning Bay, Lake HurOn ; in the 
upper part of the Hudson Biver group. 

OoUectar.—Ei. Bell. 

LXOROPHTOUS ElLtOKJDTBIS. (N. Sp.) 

Deseripthn. — ^This species consists of numerous sub-cylindrical straight 
or curved stems, which spring from a common root, and are many times 
branched above. The ori^al stem divides close to the root mto several 
branches, each of which as it increases in length gives off new branches 
at an acute angle, the new ones suddenly becoming of the thickness of the 
old ; the latter usuaUy more or less curved. The stems are in general 
about half an inch in thickness. At five inches from the base fourteen 
stems can be counted in one specimen on the surface of the rock, occupy- 
ing a width of seven inches. The length of this group is nine inches. 

This species closely resembles B. mccul&M (Hall), Pal. N. Y. vol. 1, 
Fl. 22, fig. 2a, but the stems are twice the size. The species figured on 
PI. 21 of the same work as an undetermined Palseophycus appears to be 
a fragment of this species. 

Locality and FormatMn.-^'Se^x Hilton Village, Islaad of St Joaepli, 
Lake Huron. Black Biver and base of the Trenton. 

(Mfe0etfr«.«--A. Murray, B. Bell. 

BUflOPHTCTTB OBBNVIUJiNSIB. (K. Sp.) 

DcMcr^Uon. — ^TIus species is found in the form of irregular obloAg^vate 
or depressed hemispherical masses, one end usually divided into two parts 
by a farrow of more or less depth. The whole mass is generally eroned 
by numerous undulating wrinkles, which have a direction transverse to 
that of the furrow. The more common dimenaioiis are from 8 to 4 inches 
in length, and from 2j^ to Si m width, but occasionally specimens ooow 
much larger and also smaller. One of these is 9i inches by &i, and in 
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addition to the principal groove ezhibita two or ibree other obsonre fiurowa 
on each nde. This may constitate a distmct spedea. 

This corioiia fbeal la evidently generically identical with that figured by 
Prof. Hall m tbe 2nd vol. Pal. N. Y., PL 9, under the name of Bu9op^ 
cu$ bOobatui^ bat diftra therefrom specifically m being proportionally 
shorter, while the furrow does not nm ^e whole length, as it does in the 
Clinton species. 

Locidity and FofmatUm. — ^Head of the Gxenville Canal; m ibe Chasy 
sandstone. 

aoOMeor.— Sir W. E. Logan. 



ZOOPHTTA. 

PscaAIA AFSBTA. (N. Sp.) 






Fig. 89. Fig. 90. 

Fig. S9^— Pcffoia opcrto.— a, Side riew ; 6, interior of cap. 
90.^-P ^— flfyyyfffn. ■ a uid 6, Two riewi of this apeciM. 

2)«f fni^fum.^— Corallmn ample, turbinate, short, widely expanding ; cup 
deep, broadly concave in the bottom, with a distinct septal fossette on one 
nde. Radiating septa from 100 to 150. Surface wilb a few annulations 
of growth, and finely marked with the longitadinal septal strisB, of which 
thero are from 6 to 7 in the width of one line. The specimens are from 
4 to 6 lines in height, and from 8 to 12 lines in width at the mar^. 
Depth of the cap about half the height. The pcnnt of attachment is very 
nearly central. 

In the 1st vol. of the PalsBontoIogy of New Tork, PI. 12, Prof. HaD 
has figured two species under the name of StrepleUuma pr^ffunda. It is 
possible that the specimen represented by his fig. 4, on the plate quoted, 
may be an individual of this species, but the figuro does not exhibit any 
indications of a cup, or any external characters to prove that it belongs to 
this genus, or indeed that it is a coral at all. The other five figures are 
sections of a species of Petraia. He describes P. profimda as having 
the cup extendbg nearly to the base of the coral, and having from 86 to 
60 radiatmg septa. In the Black Biver limestone in Canada, thero is a 



108 

spedes wbich agrees very well wiib Prof. Hall's description, but it is de- 
ddedly distinct from tlie one for which I now propose the name P. aperta. 
This latter has over 100 radiating septa. 

Locality and Formation. — Paquette Bapids, on the river Ottawa; 
Black Biyer limestone. 

Cotteetar.—E. Billings. 

Pbtraia akgttlata. (N. sp.) 

Fig. 90, a, 6. 

JDescriptian. — Of this spedes we have only three small specimens. They 
are irregularly conical, moderately curved, expanding from an acute pomt 
to a width of seven lines at a height of about eight lines, acutely angu- 
lated on the side opposite the concave curve. Surface with a few obscure 
annulalions of growth, and besides engirdled with numerous smaller ob- 
scure lines, from four to six in one line. The cup appears to be about 
four lines deep in a specimen eight lines in length. There appear to be 
three or four septal stri» on the outside in the width of one line. The 
specimens being imbedded in stone, the number of the septa cannot be 
ascertained. 

The distinctive character of this spedes consists in its acutely angular 
shape. 

Locality and Formation. — ^West end of Anticoeti ; Hudson Biver group. 

Collector. — J. Bichardson. 



Pbtraia ptghba. (N. sp.) 








Fig. 91. Fig. 92. 

Pig. 91.— Pefrota jyy^meo.— A small slab of limestone with Bereral specimens 
of this species, with some other fossils, imbedded in its surface. 
92.^— P — » ktutcmkL^'^o, Side Tiew ; 6, longitadinal section. 
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lk$eription4 — ^Veiy smidi, elongate, oonkal, d«ider, digkilj cneftAf 
often in more than cm direotkm ; radittkingaqptaalteniatiDgiDpaie, about 
fourteen of the larger with an equal numbw of the anaUer, at the margin 
of indindoala of the average sise. SurfiMse with a few obdenre undulatioDS 
of growth. Cup moderately deep. 

Length, &om 8 to 4 lines ; width of the cup at the mar^, about 1 
line ; depth of the cup, from i to i of a line. 

This little species occurs in immense numbers in the Middle Silurian on 
the Island of Aniicosd. 

Locality and Formation. — Challoupe Biver, Anticoeti; division 4, 
Middle Silurian. 

Oottedar.-^. Biohardson. 



PiXBAIA latuschlil. (N« sp.) 

Fig. 92, a, b. 

Deseriptim. — ^Ooralhun of medium site, short, turbinate, nearly etrai^t 
sK^tly curved towards the base, expanding to a width ik from 8 to 10 
Unee in a length of from 6 to 8 lines, then becoming cylindrical cnr nearly 
io. Cup raUier deep. Badiatmg septa, ae indicated by the external 
markings, about 50. Surfietce with a few obscure undulations of growth ; 
the hmgitudinal strisd representing tiie septa are uaoally obscare, bat m 
some specimens distinctiy marked. 

The most abundant specimens are from 5 to 10 lines m length, and from 
8 to 10 lines m width at the margin. In one specimen 18 lines m lengtii, 
the width of the cup is 10 lines and the depth 5 lines. 

LoeaUtjf and Formation. — ^The Jumpers, Antioosti ; diviaon 4. Mid- 
dle Silurian. 

Collector.— J. Biohardson. 
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Zaphrbntis Canadensis. CN, sp.) 

PiTBAii. OAHADmrsxB. — Roport on the Geologj of Canada, now in the presSi 

p. 308, fig. 206. 




Fig. 93. 

Fig. 93.— ZopAivnKt Csnaiennt.— a, side riew ; fr, longitndinal section, shewing 
the form of the cap and internal struetare ; c, transTerse section 
of one half of a ipecimen jest aboTe the bottom of the cap. 

Deteripiwn. — Corallam turbinate, more or less curved, often neariy 
stnught, expanding to a width of from 1 inch to \i inches in a height of 
3 or 4 inches. Cup from | to 1 inch in depth, the bottom flat or irregu- 
lariy convex, and its width (at the bottom) equal to three-quarters of the 
whole diameter. Radiatmg septa at the margm of the cup in a specimen Si 
inches in length and \ inch in diameter, about 150, alternating in aze. 
In the same specimen, the radiating septa close to the bottom of the cup 
extend inwards 2 lines from the outer wall, the latter being 1 line in 
thickness, tn a longitudinal polished section, all the central portion is 
seen to be fiDed by transverse diaphragms, iiuree or four in two Imes. 
SurfiEK^e with a few obscure undulations of growth, and, when worn, widi 
distinct septal strise. 

The specimens are numerous, and vary in their length, diameter, and 
amount of curvature ; some are strongly curved in the lower, and straight 
in the upper half. The septal fossette has not been observed, and it is 
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therefore deabtfol whether or not it beloogB to the genus. Young epeei- 
mens i of an inch in length, and also the smaUer extremities of the adult, 
are destitate of transyerse diaphragms. 

This species in its external characters very much resembles Petraia 
nutica (Billings), Report for 1867, and is found associated with it in the 
same beds. The internal structure at once shows it to be distmct. I 
referred it to the genus Petraia^ and it is figured under that name in the 
work cited at the head of this description, judging it to be distinct from 
P. ruttica on account of the fnm of the cup ; but smce that part of the 
work was printed I have had specimens split by a lapidary, and find thai 
it more probably belongs to ZaphrmUii. 

Loeality and Formation. — ^Drummond Island, Lake Huron. Hudson 
Biver group. 

Oatteetor. — ^A. Murray. 

AHPLSXUB dHOULATUS. (N. Sp.) 

Dneription. — Corallites very elongate, cylindrical, vaiying firam 8 to 
8 lines in diameter, annulated at various distances by prcnninent usuaDy 
sharp-edged rings of growth, with concave spaces between. Radiating 
septa fipom 50 to 80, according to the sise of the corallite, extending 
inwards about one-oxth of the diameter. The inner area occupies lull 
five«xths of the whole diameter ; tiie transverse septa or tabul» thin, 
slig^tiy undulating, finom | to } of a line ^Nut. Surface witii about two 
longitudinal septal striae m one line, the ridges between which are often 
divided by a smaller stria. 

The annulations are distant from each otiier from 2 to 14 lines, the meet 
common distance being about half an inch. They are usually sharp^ged, 
but often in tiie younger corallites they are either obtusely rounded or 
represented by mere enlargements of tiie diameter of various fi>rms and 
distances. 

This species appears to be gregarious, as great numbers are found on 
the same slabs of limestone, lying across each other m all directions and 
broken into fragments finom 1 to 4 inches in length. 

Loedlity and Formation. — ^Ance 4 la Baibe, Bay of Ghaleurs. Ifiddle 
Silurian. 

CUZeceor.— Sir W. E. Logan. 
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Pttchophtllum Oanadbnbb. CN. sp.) 

Description. — Corallum large, obtnaely pedicillated, the base turbinated 
for a height of one or two inches, then abruptly expandmg so as to form a 
wide circular horizontal disc, from four to eight inches in diameter. Ba- 
diating septa &om eighty to one hundred. These are closely crowded 
together at the centre of the fossil, but become more widely separated as 
Uiey recede towards the margm. At 2i inches from the centre in one 
specimen they are 2i lines apart ; at four inches in another larger indivi- 
dual they are 8} lines distant from each other. Judging from the cast of 
a cup of this species, the septa must be elevated a little above the surface 
of the disc ; the intervening spaces being slightly concave. In several 
specimens the base, instead of showing an acute point of attachment, is 
excavated into a cup-like cavity, i of an mch m depth. The central por- 
tion of the upper side seems to be only slightly elevated above the general 
surface of the widely expanded disc. The under side of a large specimen 
which is somewhat worn is covered with numerous concentric flexuous 
nused lines, three or four in the width of one line. In another it is smooth 
as if protected by a dense epitheca. 

Locality and Formation. — South-west point, Anticosti ; in division 4, 
Ifiddle Silurian. Associated wiA Pentamerua oblongm. 

CoUedor. — J. Richardson. 



Cyathophyllum Pbnnanti. (N. sp.) 

Ikscription. — ^Forming large colonies from 2 mches to 2 feet in diame- 
ter, consisting of long, slender, often straight corallites, 4 or 5 lines in di- 
ameter. The young appear to bud fit)m the side of the adult, and also in 
dome instances from the cup. The surface of the corallites is in general 
somewhat smooth, but in colonies which have had a disturbed growth it is 
more irregular, being annulated with obscure accretion ridges, and present- 
ing occasional swellings or enlargements of the diameter. In some there 
are a few lateral projections which connect the contiguous corallites, as in 
the genus UridophjfUum. In the transverse section there are seen about 
60 radiating septa, one half of which seem to reach very nearly to the 
centre. In the longitudinal section, the transverse diaphragms in the 
central half form, with the radiating septa, a tissue of square or oblong 
cells. In some places where the transverse diaphragms alone are visible, 
the cells are greatiy elongated horizontally. The outer vesicular area is 
filled with oval or irregularly reniform cells, with curved sides, and some 
acute angles, from 4 to 8 cells m the widtii of one line. 
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This species must be closely allied to the well known C artteulatam of 
the Upper Silorian rocks of Europe, but diflers tfaerefix^m in not being so 
stronj^y annulated, and in exhibiting a tendency to form connections be- 
tween die corallites by the development of small radiciform projections, as 
in the genus Eridaphyllwn. 

The colonies are large, and when split open, the long, slender, cylindri- 
eal, and parallel corallites (which are always in contact with each other or 
rery nearly so,) present an aspect very like that of some species of De- 
vonian corals from Canada West, such as DiphyphyUum arundmaeeufn. 

Locality and Formation. — ^L'Anse a Gascon, Bay of Chaleurs : Middle 
Silarian, 

ColUetor.—^iT W. E. Logan. 

CtATHOFHTLLUM WAHLBNBBBGn. (N. Sp.) 

Deieripiion. — Corallum aggregate, growing in colonies one foot or more 
in diameter ; composed of numerous long cylindrical corallites, three or 
four Unes in diameter, and either closely crowded together or separated 
fit>m one to four lines. The young branch from the sides of the adult, 
and are at first very slender, but reach the fuU size at a length of one or 
two inches. The corallites are annulated with numerous irregular constric- 
tions, often with sharp«dged elevations between. There appear to be 
about 60 radiating septa, which do not quite reach the centre. In weath- 
ered specimens the interseptal spaces are seen to be divided into oblong or 
square cells by very thin transverse septa. 

Resembles (7. artiadatum (Wahlenberg), but is a smaller species. It 
is larger, and more strongly annulated than Cfiexmnum (Lonsdale), 

Locality and Formation, — East Point, Anticosti ; in division 8, And- 
costi group, Middle Silurian. 

CoUedar.^^. lUchardson. 

Ctathophtllum pblagioum. (N. sp.) 

IkMcription. — Corallum aggregate ; forming large colomee, fit>m 6 to 16 
inches in diameter, consisting of long slender cyUndrical corallites, 8 or 4 
lines in thickness, closely crowded together. Radiating septa about 60, 
of an alternating sise, the small reaching | and the larger { the distance 
from the outer wall to the centre. Central area about one-third the wholo 
diameter ; crossed by thin, often flexuous, transverse diaphragms, of which 
there are 2 or 8 in one line. The inner wall is thin, and the radiating 
septa seem to be abruptly terminated by it. The young corallites bod frwi 
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the fflde of ibe adult, and gradually attain their fiill gise. Surface with 
fine traoBverae strin of difierent edzes, usually five or six in one line, 
eroBsed by obscure septal striee. 

The inner waU is excessiyely thin, and in some indiyiduals appears to be 
absent altogether ; but in many it is distinctly visible. The size of the 
inner area varies, as it does in all species of this genus, but in general it 
is one-third the width of the corallite. 

Locality a^nd Formation. — ^Becsie River Bay, Anticosti ; in Division 2, 
Anticosti group. Middle Silurian. 

Collector. — J. Richardson. 

Cyathophyllum intbrruptum. (N. sp.) 

Description. — Corallum apparently simple, turbinate, curved, gradually 
expanding to a width of 1} inches in a length of 5 inches ; irregularly 
annulated by sudden constrictions and expansions of growth, from } to 1| 
inches apart. The transverse section, where the diameter is li inches, 
shows about 120 radiating septa, which seem to reach half-way to the cen- 
tre. On the outside, where the surface is a little worn, the septal striae 
are well indicated, and the interseptal spaces divided into square compart- 
ments by the transverse diaphragms. There are about 8 septal striae in 
1 line. The cup appears to be about } of an inch deep, and at the bottom 
about i the whole diameter of tiie fessil. The internal structure in the 
km^tudinal section cannot be made out in the specimens observed, being 
obscured by crystallisation. 

This species somewhat resembles 0. truneatum (Linnaeus), but is more 
deeply annulated. The rings on the upper side project at about a right 
angle from the side, sometimes I an inch, and gradually slope on the lower 
side to tiie narrowest part of the next constriction below, so that the incK- 
▼idual is constructed as if several corallites had been set into each other. 

LocdUtjf and Formation. — ^L'anse k le Barbe, Bay of Chaleurs, Middle 
Silurian. 

Collector. — Sir W. E. Logan. 

Cyathophyllum Anticostibnsb. (N. sp.) 

Ik9cripUon. — Corallum rather large, cylindro-turbinate, slightly curved 
at the base. Cup irregularly conical, its depth about half the diamaeter of 
the corallite ; the walls thick ; the margin eflfuse or obtusely rounded, the 
inner surface of the cup descending with a o(mvex slope from the outer 
edge inwards. Li the longitudinal section the inner area is about one-third 
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the whole diameter; the tabnln thin, mach undulated, three or four in the 
width of one line ; the oater area filled with small celb, which cure ap- 
warda and outwards, the rows leaving the inner area at an angle of 45^ or 
somewhat less, and cuttmg the outer surfiM^ at an angle of from 60** to 
90^, or thereal)out. There are from 120 to 150 radiating septa, most of 
which reach the inner area. In worn specimens the sujrfiu^ is stongly sol- 
oated longitudinally by the septal striee, and the transveise walls of the 
cells which fill the intermediate spaces are seen closely crowded together, 
there being four or five in one line. They present the peculiar ngiag ar- 
rangement seen m most species of SeUophjfUum. 

In sise this species resembles C. anffuatum (Lonsdale), but in that spe- 
cies the vesicular tissue forms on the surfiuse, where seen in the inteiseptal 
spaces, ^* regular square cells," whereas, in this, they form sigzag transverse 
lines. 

Length, from 4 to 8 inches. Diameter of cup, frt>m 2 to 2| inches. 

Loedlity and Formation. — South-west Point, Anticosti ; m Division 4, 
Anticosti group, Middle Silurian. 

OoUeetar. — J. Richardson. 



Ctathophtllum Eubtonb. (N. sp.) 

Deseriptian. — ^Turbinate, curved at the base, expanding to a dOameter 
of one inch at the height of from one to one and a half inches, then be- 
coming cylindrical ; radiating septa about one hundred ; cup with a flat or 
gently convex bottom, which is in width about half the whole diameter ; 
inner area fuU half the whole width, with flat or convex tabulsa ; outer 
area with the cells ascending in lines which meet the exterior at an angjle 
of about 45^ ; the vesicles acutely oval, from one to one and a half lines 
in length, with a thickness of one-third or one half a line. SurfiMse, in a 
worn specimen, strongly sulcated by the septal striae, of which there are 
four or five in one line. 

Of this species I have seen only one specimen, of which the length is 
8 inches, and the diameter 1 inch. 

It occurs in the same formation with 0. AnUcoitien$ef but difiers there- 
from in the form of the cup, which has a flat bottom instead of being 
corneal ; and also in the greater diameter of the inner area. 

Loedlity and Formation. — ^The Jumpers, Anticosti ; in Diviaon 4, Aih 
tieosti group. Middle Silurian. 

Collector. — J. Bichardson. 
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Gtathofhtllum Eriphtlb. (N. 8p.) 

IkBcriptian. — Gorallam simple, elongate, cjlindro-tarbinate, large. Cup 
rather deep, conical. Inner area about one-third the whole diameter, 
with the transyerse septa well defined but undulating, in some places nearly 
in contact, and in others separated from half a line to one line or a little 
more. Outer area with large acutelj-lentiform cells sloping upwards and 
oatwards, from three to six lines in length. Surface with a thin epitheca, 
tfM edges of the septa shewing, as it were, throu^ it, about one line 
distant from each other, and often with what appear to be one or two 
smaller septa between each two of the larger. Here are also numerous 
annulations of growth, of yarious sizes, the larger distant from four to 
nine lines from each other, and each being slightly more prominent on its 
upper ilian on its lower edge. line transyerse annulaiing striae, from six 
to eight in one line, are also visible where the sur&ce is well preserved. 
The radiating septa are not distinctly visible in the specimens, but they 
appear to be about a line apart at the margin. 

Length from 4 to 10 inches. Diameter from 2 to 2} inches. 

This species differs from both 0. angustum and C. Anticoatiense in the 
greater mze of the vesicles composing the internal structure. 

Locality and Formation. — ^Anse ik la Yieille, Bay of Ghaleurs. Middle 
Silurian. 

CbUector.— Sir W. E. Logan. 

Gyathophtllum ntmphale. (N. sp.) 

Deteription. — Gorallum turbinate, curved at the base, eiqianding to a 
width of three inches in a length of two and a half. Cup shallow, 
concave, with a small projection in the middle, indicating the inner area. 
Badiatmg septa, as indicated by tiie sulci on tiie exterior, about one 
hundred. Inner area well defined in the lon^tudinal polished section, 
about one-fflxth the whole diameter ; the tabul» very thin and numerous, 
apparently five or six in one line. The outer area consists of an exceedingly 
compact vesicular structure, the largest cells being scarcely half a line in 
length. Outer surface with strong convex longitudinal ribs about one line 
in width, the sulci separating them, sharply rounded or angular at the 
bottom. 

The only specimen of this species that I have seen is of a remarkable 
shape. Qhx one side of the cup the margin curves downwards, and on the 
other, upwards. It is barely possible that the concave extremity which I 
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have called the cup may be the base, the small projection m the middle 
being the point of attachment. In that case, this species would be a 
PU/ehophyUum. The supposed base is worn away in the specimen, so that 
this point cannot be determined at present. The extraordinary compact- 
ness of the internal structure separates this from any described species 
from the Silurian rocks of America. 

Locality and FormaHon. — ^Anse ik la Tieille, Bay of Chaleurs. Middle 
Silurian. 

CoUector.Sir W. E. Loggn. 

Gtathophtllum Pasithxa. (N. sp.) 

Description. — ^The specimen upon which this species is founded b cylin- 
drical, 21 lines in length and 10 lines in diameter. In the lon^tudinal 
section, the inner area is 8^ lines in diameter, filled with large cells, the 
tabulae being very thin and not extending across but irregularly coalescing, 
thus forming acutely lenticular vesicles, from 1 to 3 lines in length, 
arranged in curving lines, the convex side towards the base of the corallite. 
In the outer area the vesicular tissue is very fine, but distinct, and 
indicated in the polished section by two sets of lines, one curving upwards 
and the other downwards, crossmg each other nearly at a right angle. 
There are six or seven lines in the width of one Ime, and the cells are on 
an average about one-oxth of a line across. In the transverse section 
there are seen about 70 radiating septa, which extend about two-thirds of 
the way to the centre. The surfiice is longitudinally marked with distinct 
ridges, about three in one line, separated by fine deep sulci. It is also 
transversely annulated by strongly projecting rings of growth, most promi- 
Bent and angular on their upper sides. Of these there are six in the 
length of 21 lines. 

This species differs so widely from all the others described m this p^per, 
that a comparison is scarcely necessary. Owing to the peculiar conslmo- 
tion of the cells in the outer area, that is to say, curving downwards at 
well as upwards, I suspect that it will turn out to be a Seliophyttmm. 

Zo<ra%aiic21Wmaeum.--Anse4kyiei]k,BayofChale^ Middle 
Silurian. 

CoOectar.^SiT W. E. Logan. 

Cystiphtllum maritdu. (N. sp.) 

Deseriptim* — ^The only specimen of tiiis species I have seen is turbiaaitei 
gently curved, 2| inohee in length, and about the same in width at the 
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upper extremity. Surface annnlated with several deep undulations of 
growth, and lon^tudinally striated with veiy distmct septal sulci, about 
four in the width of one line in the upper haJf , and five or six towards the 
smaller extremiiy. The cup is about f of an inch in depth, obtusely 
conical, and distinctly sulcated on the inside by the septal striae. In a 
longitudinal polished section, the structure appears to be very compact, or 
composed of very small cells, two or three in the width of one line, but 
owing to the peculiar state of preservation of the specimen these cannot 
be well observed. 

I have some doubts whether this species should not be referred to the 
genus CtfathophyUum^ since the strongly striated surface of the cavity of 
the cup would indicate that the radiating septa are more fully developed 
than they are in Cy$tiphyUum. The species to which it bears the nearest 
resemblance is C. Chreyi (Edwards and Haime) firom tlie Wenlock lime- 
stone at Dudley. It appears to be a larger and more strongly striated 
species than that, and therefore I shall give it a distinct name for the 
present, provisionally. 

Locality and Formation. — ^Anse ik la 'Vieille, Bay of Chaleurs* Middle 
Silurian. 

CoUector.-"^ W. E. Logan. 



Stbombodbs obacius. (N. sp.) 




Fig. 94. 
Fig. ^^.'^8trm^MU9 gradHt. 

De^cripUon. — GoraDum in large masses, consisting of cells from 2 to 8 
fines in diameter, most of them pentagonal. Cup about 1 line in depth, 
wil^ an irregularly rounded central style i line in height, and one-third 
or one-half the whole width of the corallite. There i^pear to be 80 or 40 
septal striae on the inner side of the cup. 

Resembles 8. diffluens (Lonsdale) but is much smaller. 

Locality and Formatian. — Manitouwaning, Lake Huron. Middle 
Silurian. 
' Cottector. — ^A. Murray. 
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BRACmOPODA. 

LlKQULA GaKADBNSIS. (N. q>.) 

m 





Fig. 95. Fig. 96. 

Fig. 96.— Lmgiila Canadeiuii.^a, JOortal (?) rwlrt ; 6, portion of fiirfiMO onUrgvd 
96.^~X'~™^— xbroc9t« 

2>e90r^ei<m.— Shell large, oblong, sub-pentsgonal; front mBrgn gently 
eonvez or nearly straight ; anterior angles narrowly ronnded ; sides 
straight, and neiuiy parallel for about two-thirds the whole length, then 
eonrerging to the beaks ; apical angle about 180^ ; cardinal edges on each 
side of the beak nearly stndght. The yalyes are moderately conrex, 
most tumid in the upper half, descending to the sides and front mar^ 
with three flat slopes. Surfiice with fine, thread-like, elevated, longitudinal 
ridges, five or six in the width of one line at the front margin ; these are 
crossed by much finer concentric ridges, ten or twelve in one line, which 
are continued over the longitudinal ridges, and give to the surface a 
minutely nodulose appearance. 

Length about H inches ; greatest width, at the anterior angles aboat 1 
inch, and at the posterior angles about 1 line less. 

This species resembles in form, surface characters, and geological 
position, the large L. Unuigranulata (McCoy). That species is, however, 
proportionally a little longer, and is, besides, much more finely striated^ 
there being tweniy-six longitudinal strise in th^ width of one line. 

LoeaUty and Formation. — Anticosti, Black P<nnt Hudson Biver 
group. 

CMUetor. — J. Bichardson. 



11? 

LmauLA FoRBBSi. (N. sp.) 

Fig. 96. 

Bescriptian. — ^Elongate, oval; front narrowly and regularly rounded; 
ddes gently conyex ; apex somewhat acutely rounded. Bol^ yalves are 
rather strongly and uniformly conyel. Sur&ce with fine concentric 
strise. 

Length of specimen of average size, 9 lines ; width about 5 lines. 

LocaUtjf and Formation. — ^English Head, Anticosti; Hudson Birer 
group. And also at Junction Cliff, Anticosti ; in Division 1, base of the 
Middle Silurian. 

OoUecUfr, — J. Bichardson. 

Genus Stbophombna. 

The following descriptions are copied from a paper published in the 
Canadian Naturalist and Geologist^ Vol. Y., February 1860 : — 

In the Silurian rocks of Canada and the neighboring countries, there 
are many species or varieties of that group of the genus Strophomena 
of which S. altemata may be regarded as the typical form. These are all 
closely related, and yet exhibit such differences tiiat only those naturalists 
who entertam wide views upon the subject of the value and significance of 
specific distinctions, would feel inclined to unite them under one common 
name. The forms of this group most common in the Lower and Middle 
Silurian rocks are, S. aUemata^ S. incrassata^ S. deUaidea^ S. eamerata^ 
S. tenuistriata and some others to be described hereafter in this paper. 
l%e first of these ranges from the Chazy limestone upwards perhaps to 
the Niagara rocks, but is most abundant in the Trenton limestone and 
Hudson Biver group. It is also very widely distributed, as it occurs in 
an parts of the Contment, where the last two formations have been recog- 
nized, and is also found in the Lower Silurian in England and Ireland. 
S. %ncra9%ata has exactly the same form as some of the varieties of 8. aUer^ 
nata but is never, as far as I have been able to ascertam, more than half 
the average size of this latter species. It seems to be confined to the 
Chaay and the Black Biver limestone or the lower part of the Trenton, and 
has therefore, a geological distribution different from that of S. aUemataj 
a bust which would appear to constitute an additional ground for classi- 
f/ing it as a distinct species. S ddtaidea is a Trenton limestone form 
abundant m certain localities, but not generally distributed. Thus in the 
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State of New York, according to Professor Hall, ^^it abounds at Trenton 
Falls and at Sugar River in Lewis County," but ^^is scarcely known as 
occurring in the Ghamplain valley."* In Canada it is found at Lachine and 
at several other, places, but l^ere are hundreds of good exposures of the 
rock in the Province that have been carefully examined, where not a single 
specimen has been seen, although in all the localitiee S. altemata is more or 
less common. S. eamerata occurs at one spot in the vicinity of Ottawa, but 
I have never met with it elsewhere. 8. tenrdatriata may be collected in 
the hard black limestone around the base of the mountain of Montreal, 
particularly in the neighborhood of the McTavish monument, and also at 
Ottawa and two or three other places, but does not occur at all in l^e ma^ 
jority of the localities of the Trenton limestone. These three species, there* 
fore must have been capable of existing in certain places only, on the bot- 
tom of the ocean during the period of the accumulation of this rock, while 
S. (Utemata flourished everywhere. Whether or not, therefore, they are 
to be regarded as distinct species, this much at least seems probable, that 
they were by some peculiarity in their habits or in their organization, un- 
fitted for so wide a range through the seas as that enjoyed by S, altemata. 
The question, whether or not these supposed species are really distinct, 
cannot be answered until naturalists shall have discovered some general 
law of life by an appeal to which they may in all cases determine what is 
a species as distinguished from a mere variety. It is scarcely necessary 
to state that such a law if it do exist at all may remain unknown to man 
fbr ages, and in the meantime nearly all determinations of species fr(»n 
varieties where the forms are very closely related may be regarded as not 
positively established. The physical geolo^t is more interested in the 
results of investigations which show that certain forms are confined to par- 
ticular geological horizons than in those, whose sole object is to detenmne 
the exact zoological relations of such forms. K it be true, for instance^ 
that that particular form of the genus called Strophomena incrasmta is 
confined to the limestones lying next under the Trenton in the fossiliferous 
series, it makes no difference to the geologist, whether it be in reality a 
distinct species of itself or only a variety of some other species. Its value 
to him as a guide, while tracing out the geographical distribution of these 
Bocks, is not at all affected by the zoolo^cal question. In demonstrating 
the physical structure of the country, he can reason upon varieties with aa 
much safety as upon true species, provided that such varieties are confined 
to and consequently characteristic of particular portions of the geological 
edifice. It is therefore, of great importance, not only to ascertiun to what 

• Patooatologjr of New York, vol. 1, p. lOY. 
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pftrtioiilar level each variety is confined, but also to detennme whether or 
not such species as range through several formations exhibit any and what 
change in form on passing from one group of rocks to another. Should it 
be hereafter proved that the supposed species above quoted, constitute on 
purely asoological grounds, but one extensive and vaziable species, still it 
would be convenient for geolo^cal purposes to have a separate name for 
each variety that can be shewn to be characteristic of a particular geo- 
lo^cal horizon. 

Before entering upon the description of the new species, I shall ^ve a 
general account of such characters as are common to all the forms of the 
group typified by S. aUemata. 



Strophomena alternata. (Conrad.) 

In all the forms of this important type, the convexiiry of the ventral 
valve has a peculiar contour which may be seen not only in the Lower 
Silurian but also in the Upper Silurian and even in such Devonian species 
as S. Pattersonij S. in^vdradiatay S. demi%8ay S. concava. That part of 
the valve which is usually called the visceral disc occupies all the central 
region of the shell and temunates in a point at the beak. Just in front of 
the beak it forms a more or less well defined low rounded umbo on each 
side of which there is a flattened or sub-concave depression extending 
obliquely outwards to the margin just in front of the cardinal angles. 
These latter are usually reflected or a little curved upwards from the plane 
of the lateral margins. The visceral disc is somewhat flattened, gentiy 
convex or only slightly elevated throughout the greater part of its extent. 
In the upper half of the shell it is bounded by the depressions that have 
been mentioned as existing between the umbo and cardinal angles, but in 
fumi and at the sides it terminates where the shell begins to be bent down 
to form tiie deflected margm which runs all round the edge and becomes 
obsolete on approaching the cardinal angles. This margin varies in widtii 
from one-twelfth to two-thirds the whole length of the shell and therefore 
the disc in some of the varieties occupies nearly the whole superficies of 
the valve, but in otiiers, less than half. In the very young shells in most 
of ihe specimens that I have seen, there is no deflected margin and ocea- 
nonally adult individuals jnay be found, which on a side view give the out- 
line of an uniform flattened arch from beak to front. In by fisur the 
greater number of specimens however the deflected margin is well defined. 
The contour of the front of the visceral disc varies according to the form 
of the deflected mar^ and is thus either broadly rounded or more or less 
pointed. In S. rhamboiddlu^ which also belongs to this group, the front of 
the disc, and its ndes also, are often nearly straight. 
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The donal ralre is flat or only geiidj omieare beneath the TisoenJ disc 
of the ventral yalye, but all roond, its cunrature conforms to that of the 
deflected mar^. 

In the true S. dUemata the areas of the ventral and dorsal ralyes are 
inclined towards each other at an angle yatying from 76^ to 80^, but this 
angle never amounts to 90^. It will be observed that m some of the new 
species hereinafter described it is greater HxBJi 90^. 

The surface in most of the species exhibits two sets of radiating stm, 
the larger of which are about one-twelfth of a line wide in large specimens^ 
and the smaller half that nze, from one to ten of the smaller between 
each two of the larger, the more common numbers bemg from three to 
five. Sometimes also the shell is marked with a series of concentric 
wrinkles. 

Of the above characters, those wUch are confined to the upper half of 
the shell such as the form of the beak, the umbo, the concave depresmons 
or hollows on each side of the umbo, and the reflected cardinal extremities, 
are common to all the species, and in order to avoid repetition will not be 
particularly dwelt upon in the following descriptions. The radiating strise 
are also very constant m the aspect they present. The only parts which 
appear to affi>rd permanent variations of much value are the front of the 
visceral disc, the deflected margin and the hinge line, The proportmud 
length and breadth of the shell seems also to be of much importance 
especially if accompanied by a variation m two or three of the other cha- 
racters. 

Stbophombna nitrns. (Billings.) 

STaoraoiODiA mmi.— GMotfiM N^turaiUt md Otohgid^ voL 5, p. S8, Ptb. 1S60. 




Pig. 97. 

Pif . YT.— Aro|iAMi«M atf <fu. «, it a Metion •hewing tlM eurfttim «i4 obtoM aaglM 
formed by Um ineliomtion of the i 



D^mpeum.— Transversley semi-oval, rides somewhat straight for one 
third or a little more of the length from the cardinal angles, and sli^tly 
oonver^ng towards each other ; front anj^es broadly rounded ; front mar- 
ffn genfly convex or neariy strai^t for about one third the width m the 
middle portion. Width on hingeJme from nine to twelve lines. Length 
from six to eight Knee. 
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l%e beaky umbo depresmons on each nde of the umbo and cardinal 
an^es of the ventral valve the same as in a9. altemata. The deflected 
margin forms an an^e of between 100^ and 110^ with the general plane 
of the visceral disc, and occupies on the median line (in all the specimens 
I have seen) {torn one third to nearly one half the whole length of the 
sheD. 

The dorsal valve is quite flat, or even a little concave, just in firont of 
the beak, but elsewhere curved to correspond with the ventral valve. 

The area of the ventral valve lies nearly in the plane of the lateral 
margins, and the area of the dorsal valve forms wilh it ai^ angle of about 
95^. The height of the area of the ventral valve at the foramen is three 
fourths of a line in a specimen nine lines wide, and of the dorsal valve 
about one third of a line. Foramen of ventral valve partly closed by a 
V-flhaped deltidium, the lower open part of which is closed by the strongly 
projecting deltidium of the dorsal valve. 

The width of the foramen, is about equal to its height. 

The surface is the same as m i9. altemata^ and, when a little worn pre- 
sents a smooth shining silken lustre. 

When compared with S. incrassata, S. dUematay S, deltoideay S. eam- 
erataj or S. tenuistriataj it will be seen that this species is shorter in 
proportion to the width than any of them, and also that the inclination of 
the areas towards each other differs in forming an obtuse instead of an 
acute angle. 

LoeaUtjf and Formation. — ^This species occurs at Charleton Point, 
Anticosti, in the upper part of the Hudson Kver group. 

CoUeetor. — J. Kchardson. 

Stbophombna Gbres. (Billmgs.) 

SnoraoKiVA Cms.— GBWNlum Naturatut and Otohgiti, vol. 6, p. 64, Feb. iseo. 

De$€ripUan. — Senu-oval, sides rather strai^t and a little converj^ng 
for one third their length ; front angles and margins broadly rounded. 
Width on hinge line twelve to fifteen lines ; length ten to twelve lines. 

The ventral valve varies greatly in the amount of its convexity. In 
some specimens it is depressed convex, and these have almost precisely 
the aspect of the more flattened forms of S. aUemata. Others are sli^tly 
convex, nearly hemispherical, uniformly arched from beak to fit>nt, no 
devected mar^ dist^ct from the visceral disc, the latter occupying the 
whole of the shell, except a small triangular space at the hinge-on^es. 
Between these two extremes there are mdividuals which present all the 
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mtermediate degree of oonyezitj, and aoiae in which the deflected maxpn 
can be detected with a width equal to half the whole length of the sheU. 

The surface is the same as that of S. alUmata. 

The area of the yentral valve is one line high in a qwdmen fourteen 
lines wide, and lies very nearly in the plane of the lateral marpn. The 
foramen is as wide as high, and closed by a strongly convex deltidinm, 
the lower margin of which is concave to admit the equally convex 
deltidium of the dorsal valve, whose area is almost half a line wide and 
fi)rms an obtuse angle of between 90"^ and 100^ with that of the ventral 
valve. The beak of the ventral valve exhibits in some specimens a small 
round perforation. 

This species differs from S. nitem in being m general a litde longer 
proportionally, burger, and more uniformly convex, with scarcely a distinci 
deflected mar^. In S. wUena the length is m general only two thirds of 
the width, but in this species it is always over five sixths. 

The angle formed by the inclination of the areas bemg obtuse instead 
of acute furnishes the only character as far as I can ascertain by which it 
can be separated from S. altemata, 

Looaliijf and Farmatian. — Charleton Pomt, Hudson River group, and 
also at East Point in the Middle Silurian, Anticosti. 

CMZsoe^r.— J. Kchardson. 



Strophobcbha Lbda. (Billmg^.) 

BrBOPBOimiA Lida. — Canadian Naiuralitt and Otologidf toI. 6, p. 66, Feb. ISeO. 





Fig. 9S. Fig. 99. 

Fig. 9S. — Strophoauna Ltda with % portion of the hinge srea of the rentiml 
TAlre enlarged to shew the striated teeth. 
99.— >A apeeimen witbont ears anppoied to be o< the saaM speeiea. 

Pe9cripti4m. — Shell rather small and thin, semi-oval, the front and boat 
an^es regularly rounded, sometimes a little narrower at the base of the 
ears than at one third the length from the hinge line, the latter usually 
exceeding the greatest width of the shell, and forming projecting SfMniform 
ears. Width excluding the ears, five to nine lines; length five-dxths of 
the width; ears one line and a half m length each, in a well preserved speci- 
men five lines wide. 
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The yentral valve is m the small specimens, depressed convex and nearly 
uniformly arched from ])eak to front ; the umbo well defined, but the concave 
depresfflons on each side rather obscure ; no deflected margin. The large 
specimens (nine lines wide) are sometimes strongly convex. Dorsal valve 
concave, its curvature corresponding to that of tde ventral valve. Surface 
as in a9. altemata. 

Area of ventral valve half a line in height in a specimen seven lines 

wide, lying nearly in the plane of the mar^n, apparently a little sloping 

oatwaids, forming an an^e of about 100^ with that of the dorsal valve, 

which latter is scarcely one-fourth of a line wide. Foramen not distinctly 

. observed but apparently wider than high. 

The detached and empty ventral viJves exhibit two rather large trian- 
gular hinge teeth, one on each side of the foramen, covered with stri» on 
the outside in a manner similar to that of the area of those species to which 
Professor Hall has given the generic name of Strophadonta. 

The spiniform ears are often either broken or worn away. 
Varieties. — Several specimens nine lines wide without ears, and others 
of the same size strongly convex, and with an indistinct deflected margm, 
occupying from one-third to one-half the length of the shell, appear to 
belong to this species. 

The species when the ears are broken away has exactly the appearance 
of S. aUemata, only that it is never more than half the size. The charac- 
ters of the hinge areas and teeth taken together with the small si^e and 
hinge ears, are abundantly sufficient to show that it is distinct from S. aUer- 
nata. It is a longer shell than S. nitemy and is in general destitute of a 
deflected mar^. It is smaller, thinner and less convex than S. Ceres. 

Locality and Formation. — ^Anticosti, in strata situated from 800 to 1000 
feet above the base of the lifiddle Silurian, and 250 feet below the rocka 
containing Pentamerus ohhngus. 

CoUeetor. — J. Richardson. 
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Stophomena Philombla. (Billings.) 

STBOPHOiimA Philoiula. — Qaifidian Natwraliit and Otologiitf Vol. V., p. 66, Feb. 1860. 





Fig. 100. Fig. 101. 

Fig. lao, -^Stropkomma Pkiiomtla, 

101. — The Mine with a meiial fold. 

De$eription, — Shell rather large ; hinge line exceeding the greatest width, 
forming short roanded ears ; sides gently concave, converging towards each 
other; front margin and angles regolarly rounded, sometimes with a pro* 
jectmg lobe in the middle. Width on hinge line from eighteen to twenty 
four lines. Length from two-thirds to four-fifths the width. 

In the ventral valve the umbo and depressions on each side are weD 
defined and exactly like those of the convex form of St. aUemata. The 
visceral disc is moderately and broadly convex ; the deflected margin frtun 
one-fourth to one-third the whole length of the shell, passing into the disc 
with a short rounded curve. Dorsal valve with the curvature corresponding 
to that of the ventral valve. 

The area of the ventral valve is a litUe more than half a line in heig|ht 
at the foramen in a specimen two inches wide, and it inclines a little out> 
wards apparently forming an angle of from 160^ to 170^, with the plane 
of the lateral margins. The foramen appears to be almost completely closed, 
but this character has not been ascertained with certainty owing to the 
imperfection of the specimens examined. The hinge teeth are striated as 
in S. Leda. The area of the dorsal valve is almost linear, or at the most 
not half the width of that of the ventral valve. 

The surfiice does not differ from that of S. aliemata^ so far as I have 
been able to ascertun. 

Varidiet. — One specimen has been found associated with the others of 
this species in which the length and breadth are almost equal. It has no 
ears, although it is longer in proportion to the width, and yet it does not 
appear to diflbr sufficienUy to constitute a distinct species. Another 
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specimen has a rounded fold in the firont margin which becomes obsolete 
aA one third the length of the shell. 

This species by its projecting ears, narrow areas, and striated hibge 
teeth is most closely related to S. Leduj from which it differs in being 
four times the size. It has so much of the aspect of S. aUemata^ tiiat ait 
present we have no means of distinguishing it from that species without am 
examination of the hinge area and teeth. 

Locality and Formation. — ^Middle Silurian, Anticosti, associated with 
Pentamerus ohhngvA. 

Collector. — J. Bichardson. 



The above four species, S. nitensy S. CereSy S. Leda^ and S. FkUomda 
are closely allied to S. altemata. The three following have the ventral 
valve concave, and belong to a very different group, of which S. filitexta 
(Hall) may be regarded as a typcal form. 

Strophombna pluctuosa. N. s. 

SnoPHOiONA FLUOTUOBA. — Can. Nat, and Otol,^ Vol. Y., p. 67, Feb. 1860. 




Fig. 102. 

Fif . lOT.'^Strophomenafluctuota, a, section, the dotted line represents the plane of the 
kiteral margin, and it is drawn to shew that the area of the ooneaTe or rentral 
▼alTe is at a right an^e to it. 

JDeicripti&n. — ^Triangular, or 8emH)val, usually widest at the hinge-line, 
and more or less narrowly rounded, pointed, trilobed, or nasute in front. 

Dorsal valve convex, the visceral disc being in general equal to one 
third the superficies of the whole valve, nearly flat, the remamder abruptiy 
curved down all round so that the lower half of the length of the shell is 
sometimes at right angles with the upper half. The cardinal angles more 
or less compressed and often a littie reflected, usually forming angular or 
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narrowly rounded ears. Ventral ralye concaye, the cnrvatore correspon- 
ding to that of the dorsal valve. 

Area of dorsal valve lying in the plane of the lateral margin, about one 
third of a line hi^. Area of ventral valve forming a right angle with the 
mar^nal plane, in large specimens one line or a litUe more in height at the 
beaky and gradually decreasmg towards the extremities of the hinge-line. 
Foramen of ventral valve triangular ; the width at the base somewhat 
exceeding the height, completely closed by a convex deltidium, the basal 
margbi of which is rendered a little concave by the convex margin of the 
similar deltidium which closes the foramen of ^e dorsal valve. 

SurfiM)e inth a set of fine rounded elevated radiating strin distant from 
each other usually about half a line, sometimes a little less and occasionally 
one line. Between each two of these there are^m two to ten much finer 
striie; the whole crossed by fine crowded concentric lines. In most of 
the specimens the whole of the upper half of the shell is covered with short 
undulating wrinkles, which sometimes have a concentric arrangement and 
often form concentric rows converging from the hinge-line towards the 
centre of the shell, crossing each other. The specimens from the Trenton 
limestone are usuaDy without these undulations, but in those from the 
Hudson River group this character is prominently exhibited. 

This shell is somewhat variable in its characters. The visceral disc of 
the dorsal valve is sometimes confined to a small area around and in front 
of the beak and along the hinge-line, and in such cases the defiection takes 
place at one fifth or one fourth the length from the beak. Occasionally a 
broad rounded elevated mesial fold extended into a linguiform projection 
of the middle of the front margin gives to the dorsal valve a trilobate 
character. The area of the ventral valve is m general at right angles to 
the plane of the lateral margins, but sometimes it slopes a little forward. 
In some the hinge-line is greatly extended, the cardinal extremities forming 
projecting triangular ears. 

Width on hinge-line from one inch to one inch and a half Length variable, 
firom two thirds of the width to four fifths or a little more. 

Strophomena ddUndea (Conrad) has the ventral valve convex and may 
be always distinguished from this even when the hinge-line cannot be seen 
by the small rounded umbo close to the beak. 8. eamerata and S. tenuu- 
triata (Conrad) have also the ventral valve convex. (See Plate 81 A, 
Vol. I. Pal. N. Y.) 

Locality and Formation. — ^Trenton limestone. City of Ottawa, rare ; 
more common in the Hudson River group, Anticosti. 

ColUeton. — ^E. BillingB, J. Richardson. 
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Stbophomena Thaua. N. s. 

SsBOPHOiaxA Thaua. — Con. Nat, and Otol,^ Vol. Y., p. 67, Feb. 1860. 




Fig. 103. 
Fig. 103. — Stropkomtna Tludia, a. longitadimd seetioii ; 6, Teniral aspect. 

Deieriptian. — Semi-oval or subiaiaa^ular, often narrowly rounded or 
somewhat pointed in firont, hinge-line usually greatly exceeding the width 
of the shell, and forming with the ades an angle of from 70^ to 80^. 
^dth at hinge-line from one to two inches, length about fiye eighths the 
width. 

Dorsal valve moderately convex, depressed towards the cardinal angles, 
which are a little recurved ; umbo flat. On a side view the outline forms 
a gentle and nearly uniform curve from the front for about four fifths the 
length, when it descends with a flat slope to the beak, which it reaches at 
an angle of from 45'' to SO^'. 

Ventral valve concave, the greatest depth about the middle or a little 
nearer the beak. 

Area of ventral valve moderate, formmg an an^e of about 100^ with 
the plane of the margm, its height in a specimen two inches wide, one line ; 
foramen triangular, closed by a convex deltidium, its width at the base 
about one fifth greater than the height. The beak is not perforated in 
any specimen that I have seen. Area of dorsal valve nearly in the plane 
of the margin, its width about one third of that of the ventrsd valve. 

Sur&oe with moderately coarse radiating stri», which increase both by 
bifurcation and interstitial addition, usually unequal but sometimes uniform 
in siie, from ten to fifteen m the width of two lines, crossed by excessively 
fine crowded concentric lines. 

This species is allied to S. fluetuoM^ but diflbrs in having the areas of 
the ventral and dorsal valves inclined at an angle which is rather less than 
a ri^t angle. In its outline it forms neariy an uniform arch instead of 
being abruptly bent like S. fluetmsa. 
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The dorsal valve of S. recta (Conrad) is said to have a sli^t mesial 
depression, while the ventral valve is flat. S. plano-convexa (Hall) has 
also a slight mesial depression in the dorsal valve, and is flat or even a litde 
convex in firont of the beak of the ventral valve, where this species is 
concave. It has also a perforated beak, and an area more approximated 
to the plane of the lateral margins than it is in iS^. Thalia. The three 
species are, however, notwithstandnig these differences, closely related. 

Locality and Formation. — Citj of Ottawa, Trenton limestone. 

CoUectar. — ^E. Billings. 

Strophomena Hecuba. N. s. 

Stbophoiova Hiouba, Can, Nat, and Geol., Vol. V. p. 60, Feb. 1860. 




Fig. 104. 
Fig. 104,— 'Stropkonuna Hecuba, dorsal Talre. 

DeBcription. — Subtriangolar with usnallj a linguiform projection in 
front. Width on hinge-line about two inches ; length varying from a little 
less to a little more than the width. 

Dorsal valve very convex, nearly regolarly arched fit>m beak to front, 
only a small space at the hinge extremities compressed, the whole of the 
remamder of the shell exceedingly ventricose, usually a rounded fold in 
front which becomes obsolete at one fourth the length, area sublinear, 
scarcely half a line in width in the largest specimens. 

Ventral valve depressed convex near the beak, and concave all round 
near the margin, area about one line wide and forming an angle of about 
115^ with the plane of the lateral margins. Foramen not observed. 

Surface marked with fine radiating 8tri» ten or twelve in the width of 
one line, every third, fourth or fifth one of which b twice the siae of the 
intermediate fine ones. The whole surfSeM^e is besides (in most specimens) 



127 

ornamented irith indistinct concentric wrinkles firom one fourth of a line 
to two lines in width. There are probably fine concentratic strisd, although 
I have not, (owing to the partiallj exfoliated state of the specimens ex- 
amined) been able to detect them. 

This species varies considerably in the amount of the convexity' of the 
dorsal vidve and in the size of the mesial fold in front. Some have a wide 
flat space m the umbonial region, and in such, on a side-view, the outline 
6f the shell rises from the beak at an angle of about 45° only, while in 
others, which are more ventricose, this angle is full 60^ with the plane of 
the margin. 

Sometimes the sides are strongly compressed, so that the shell becomes 
•aboylindrical and greatly produced in front, the length exceeding the 
width. In some specimens the striss are nearly all of the same size, but 
in general they alternate as in the finest marked specimens of S. cdtemata 

Resembles S. Thalia^ but that species has the ventral valve concave 
nearly to the beak. It is more uniformly gibbous than C.fluctwo%a. 

LoeaiUjf and Formation. — ^Anticosti, Hudson Biver group. 

Collector. — J. Richardson. 



The following species are considered to be either new or closely allied 
to some that are not very well known among American collections : — 

Strophomena JnuA. (N. sp.) 
• b 




Fig. 105. 

Fig. 106. •^Stropkomena Mia.--^ Ventral yiew; 6, side riew, enlarged two 
diameteri. 

Ikscrtption. — Shell small, transversely oblong, greatest width at the 
hinge-line ; sides somewhat straight ; front angles obtusely rounded ; front 
margin straight or gently convex. Ventral valve convex; the front 
margin and the anterior half of the sides abruptly curved down to form a 
deflected border, the length of which is equal to one-third of the whole 
length of the sheU. The visceral disc, or idl that part of the sheQ which 
k not included m the deflected border, is gently convex, most elevated in 



128 

the middle, somewhat flattened at the cardinal angles. Beak scaroety 
distinct frcwn the cardinal edges, a little depressed below the greatest 
height of the sheD, perforated by a well-defined circular aperture. Area 
proportionally rather large, flat, nearly at right angles to die plane of the 
lateral tnargins, slightly overhanghig the hinge-line. Foramen apparently 
as wide as it is high, closed by a convex deltidinm. Dorsal valve flat, iJl 
except the margin, which is carved to correspond with the ventral valve. 
Sur&ce with about 80 fine, but distinct, radiatmg strise, about one-half of 
which reach the umbo ; the intervening flat spaces with much finer strise, 
just visible to the naked eye. A small space on the umbo is smooth, and 
much of the remainder of the sheD covered with small irregular undulations. 

Width of a ventral valve, on the hinge-line, 7 lines ; length about 4 
lines. Width of a dorsal valve of another specimen, 6 lines ; length 8i 
Unes. 

Of this species only two detached valves have been collected. It is 
evidently closely allied to Leptotna Laveni (De Vemeuil, BuL Geol. Soe. 
France, 2d series, vol. v., p. 839, pi. 4, fig. 5), but is proportionally 
broader, and differs greatly in the curvature of the valves, as may be 
seen by the figures above given. L. Loveni has also a deep onus in the 
middle of the firont half of the ventral valve, and a corresponding fold in 
the dorsal. 

Locality and Farmatian. — The Jumpers, Anticosti. In Divimon 4, 
Antiooeti group. Middle Silurian. 

OoUectar. — J. Richardson. 

Strophomena dcbbsx. (Pander.) 




Fig. 106. 

Fig. 106.— AlropAoiMiM imbrex f— a, Ventral wtdrt ; 6, Bide Tiew of one of tlie 
formi of this Bpeeiet. 

Remark: — This species only diflfors finom Strophomena aUemata in the 
curvature of the valves and in the sorfiMe chancters. The visceral diae 
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18 gently convex and shaped like that of S. aUemata, but the sheD is 
usually suddenly bent, and the deflected margin greatly, produced 
often at a right angle to the upper part. The length of the margin and 
the angle of curvature vary extremely. The surface is covered with fine 
rounded or sub-angular strise, which are always more or less flexuous. In 
some, they are of a uniform size all over ; in others, they alternate in 
siae, and have from two to six smaller between each two larger. These 
are crossed by fine concentric strise, and often the visceral disc exhibits a 
number of obscure concentric undulations, as in iS^. ddtoidea. The shell 
has a silken lustre, in certain conditions of preservation. Our specimens 
agree so nearly with the descriptions of S. imbrex, that for the present it 
would not be advisable to give it a new name. S. eamerata (Conrad) 
appears to be the same species, only smaller and found at a lower horizon, 
t.6., in the Trenton. 

Locality and Farmatian. — This species occurs m great abundance at 
Cape Robert, Anticosti; in the Hudson Biver group. It is there 
associated with S. Hecuba. 

Collector. — J. Richardson. 



Strophomena antiquata. (Sowerby.) 




■W' 



Fig. 107. 
Pig. 10 Y. — 8. antiquata. a, dorsal, and 6, rentral Tiews. ^ 

IUmark$. — This species belongs to the resupinate group along with 
S. fiUtexta and S. planoeonvexa. The ventral valve is gentiy concave, 
and the dorsal as gentiy convex. The surface exhibits several concentric 
squamose ridges of growth, and is covered with strong rounded and rugged, 
often flexuous radiating ridges, which increase both by subdivision and 
intercalation. Between these larger ridges there are from two to ax 
smaller radiating stri», the whole crossed by very fine concentric lines 
and irregular undulations of the sheD. 

It is with much doubt that I refer our specimens to this species. I 
have not access to any detailed description except that gjiven by McCoy 
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in the BritiBh Pal. Fobs., and he makes no mention of eiHier Hie oonoen- 
trie BtriflB or the fine radiating lines between the large ridges. 

Locality and Formation. — ^Prinsta Bay, Anticoeti. In Diyision 8, Anti- 
eoeti group ; also at the Forks of the Chatte Bi?er in Oaspj. 

CoUtdorB. — J. Richardson, A. Murray. 



Strophomsna recta. (Conrad.) 

SnoFHOiovA UOTA (Oonrmd). Proc, Jead, Nat. 8ci. PhUadelphia, Vol. I, p. 332, 1843. 
LiPTJurA BM)TA (Hall). Pa/. N. K, Vol. I, p. 113, PL 31, B, Figs. 6, «, 6. 





Fig. 108. Fig. I0». 

Fig. I09,^8tropkomena rteia. a, side riew , 6, Tontral risw ; e, portion of 
fkee enlarged. 
109.—^. ^— ^— mfttoito. Donal yalTO fopposed to be of thii tpecies. 

De$eriptian. — Semielliptieal, both valves nearly flat, hinge-line equal to, 
a little greater, or a little less than the width ; sides somewhat straif^t 
for about half the length, and either parallel or slightiy converg^lg for- 
wards ; all the front half of the sheD uniformly rounded, sometimes only 
gently convex or somewhat straight in the middle of the front marpn. 
' Ventral valve slightly convex in the umbonial region, and elsewhere flat 
or gentiy concave ; beak scarcely distinct fix>m the cardinal area, slightiy 
depressed below the umbo ; area of medium sise, flat, extending the whole 
lei^ of the shell, forming an obtuse angle of from 110'' to US'" with 
the plane of the lateral margin ; foramen triangular, width at the base 
greater than the height, doeed by a convex deltidium which does not quite 
reach die hinge-line, but has its lower margin concave. Dorsal valve uni* 
fimnly very depressed convex or nearly flat, slightiy concave at the car> 
dinal angles and with a barely perceptible mesial depressioii along the 
middle, which conunences very near the beak and extends one third or 
sue half the kmgth of the shell ; beak very small and minutely elevated 
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•hore the caidinal edge ; area yarymg in nae, from lees ibaa one haL > 
nearij equal that of the rentral valve. 

Sur&ce with fine rounded slightly crenulated radiating stris of different 
files, the smaller coming in by implantation at varicms distances from the 
beaki In some specimens the stri» are more nearly of one uniform size 
than in others ; at the fit)nt margin there are ususdly four of the larger 
and four or five of the smaller stri» in the width of one line. ¥^en the 
surface is perfectly preserved, it is seen to be beautiAilly cancellated by 
fiae apparently squamoee stri», which are undulated slightly upward m 
passing over the ridges. There appear to be from ten to twelve conceit 
trie strise in the width of one line. 

Widths of largest specimen collected 1 inch ; length 9 lines ; height of 
ventral area 1 line. 

Both Conrad and Hall describe the two areas as being nearly equal. 
In only one of our specimens is the dorsal area preserved, and in that it is 
about one fourth the width of the ventral area. The specimen figured in 
the 1st voL of the Paleontology of New Tork has a width on the hinge- 
line about equal to twice the length of the shell. In none of ours is the 
length more than two thirds the width. Notwithstanding these differ- 
ences, I venture to refer ours to Conrad's species, as in all other respects 
they agree with the figures and descripticms. 

This diell is closely allied to S. pectsn^ and may yet be found to be conr 
nected therewith by intermediate forms. On examining a large number 
ef good specimens of S. pecten^ I find that that species varies a good deaL 
Li some of the individuals the radiating striss are straight in all parts of 
the shell. In others, those in the middle are straight, but those near the 
eardinal angles more or less convex. The concentric stri» also vary la 
fineness from ten to twenty in the width of one line. The curvature ef 
the ventral valve also varies, it being in some individuals gently convex 
all over except near the cardinal angles, and in others convex at the 
umbo and concave all round. The proportions vary, the hinge-line being 
often much extended and the shell narrowest towards the front, or it is 
equal to or even a little less than the greatest width. The area of the 
dorsal valve is sometimes nearly equal to that of the ventral, but often 
less than half the size. The ventral valve is always depressed convex 
or nearly flat, but never concave except near the cardinal angles. It 
ahnost always exhibits a mesial depression exactly like that of S. recta. 

Not only does S. pecten agree with S. recta in the form of the valves 
and characters of the surface, but it varies in the same way, and the two 
species must be regarded as not only congeneric, but even as most closely 
fldlied, if not absolutely identical. The only difference exhibited by our 
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spedmens is iliat in S. ree(u$ the deltidinm of the yentral yalve extends 
down nearly to the hinge-line, and thns almost entirely closes the foramen, 
iriiile in S. pecten it only closes a small portion at the apex. 

Some of the specimens of S. peeten have a minute perforation in the 
beak of the veninJ valve, and there are indications of a mmilar aperture 
m S. recta. 

The Russian species 0. ammm (De Vemeuil), figored and described 
m the Qeology of Rusoa, seems to be closely allied to S. reeta. 

LoeaUtjf and Formation. — ^This species has only been found at one 
locality in Canada, as far as I am aware, — ^the top of the Baitack Hill in 
the city of Ottawa, in the upper beds of the Trenton limestone. 

OoUeetar.—l&. BillingB. 

Stbophombna subtbnta. (Oonrad.) 

Btbopboioiia subtutta* (Conrad.) 

Lbptjuta suinvTA. (HaU.) Pal. N. Y., toL 1, p. 115, pi. 31 b, fig. 9 ah. 

Fig. 109. 

BemarJcM. — This species occurs at Aniicosti, in Ihe Hudson Biver 
group, rarely, only three detached valves having been collected. It is a 
resupinate form, with a gently convex dorsal valve, and the sur&oe 
marked by fine rounded radiating strise increadng in number by implanta* 
turn several times between the beak and the front margin, and crenulated 
by fine concentric strin. The hinge-lme and cardinal angles are strong 
corrugated by six or seven short oblique wrinkles. The form and sur&oe 
markings correspond very neariy with the figures and description ^ven m 
the work cited. Conrad's specimens were from Cindnnati, most probably 
from the Hudson Kver group, and ours is found in the same formation, 
associated with an abundance of BhynehonMa eapez^ so numerous in 
rooks of this age m the Western States. 

LoeaUtjf and Formation. — English Head, Antioosti. Hudson Biver 
group. 

OoBedor. — J. Bichardson. 

SiROPHOMBNA AbBTSUSA. (N. Sp.) 

DescryMon. — Of this shell only three separated valves have been 
eollected, and, althouj^ somewhat distorted, and pressed neariy flat, the 
remarkable characters of the sur&oe show them to be distinct from any 
described species of the ^urian rocks of America. The form is 8emi> 
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elliptical; hinge-line equal to the greatest undth of the shell; cardinal 
angles rectangular or nearly so; sides straight or gently convex, and 
parallel in the upper half; all the front half of the shell broadly rounded. 
Width 10 lines; length 8 lines. 

The shell is very thin and fragile. The surface is covered with minute 
closely-crowded radiating stnsdj barely visible to the naked eye. Under 
the glass there appear to be about 20 of these in the width of one line. 
They are slightly undulated ; the new ones come in by implantation, and 
the whole are crossed by extremely minute concentric stri». The stri» 
are of a uniform size, and so small that to the eye the shell appears at iSrst 
si^t to be smooth. On account of the distorted condition of the specimens, 
I cannot determine which valve is the convex one, but it appears to be the 
ventral. 

Locality and Formation — Observation Gape, Anticosti. Hudson Biver 
group. 

Collector. — J. Richardson. 



Obthis Iphigenia. (N. sp.) 




Fig. 110. 
Fig. 110.— OrfAiff Iphigtma, — a, Ventral riew ; 6, Bide riew. 

Description. — ^Transversely sub-elliptical; hmge-line one-third shorter 
than the greatest width of the shell; cardinal angles rounded; sides 
irregularly or uniformly rounded ; greatest width about the middle or a 
little in fit)nt thereof; fit)nt mar^ broadly rounded or very gentiy 
convex. Ventral valve depressed convex, greatest elevation on the umbo 
just in front of the beak, descending witii a flat or gentiy concave slope to 
the cardinal angles; the central re^on either gentiy convex, flat, or gentiy 
concave ; a wide concave shallow mesial sinus, which usually terminates 
abmptiy at fit>m Ij to 8 lines fit)m the fit)nt margin ; area small, about 
half the width of the shell, slightiy concave, and a littie overhangmg the 
hinge-line ; umbo intii its most elevated point distant fit>m the beak a 
littie less than the height of the area ; beak small, depressed about one-third 
below the most elevated point of the shell, scarcely distinct from the 
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cardinal edge ; foramen triangdar, its width ai Hie base aboat equal to 
fhe height. Dorsal Talve moderately and muformly conyez; a amaO 
portion at the cardinal angles oompressed and often sli^tlj reflected ; ana 
a little less than that of the ventral valve, overhanging the hingeJine ; 
umbo small, obtoselj roonded ; beak forming a small elevation npon^ but 
aearoelj distinct finom the cardinal edge. 

8ur&ce with sub-angolar radiating striiB, 6 or 6 in the width of 2 lines 
in the middle of the sheU, and about 4 at the front mar^n. These strim 
are subdivided at about one-third the length from the beak, and again al 
about two-thirds. 

Width of a large specimen 1 inch ; length | of an inch ; width of tfce 
area 6 lines ; height <^ the same 1 line. 

It will be seen fit>m the details given m the above description, that this 
species is most closely allied to 0. wbifMdraUiy and perhaps should be 
regarded in the light of a variety thereof. There are, however, certain 
differences which are very persistent, although not great. In 0. wbquadtiAa 
the dorsal valve has always a mesial sinus, and the ventral, a mesial fold ; 
the area is always more than one half the width of the shell ; the most 
elevated pomt of the ventral valve is distant from the beak a little more 
than the height of the area, and the shell is somewhat larger. In this 
species there is a onus in the ventral valve, instead of a fold, and the 
dorsal valve is uniformly convex or exhibits no sinus ; the area is about 
one-third the whde width, and the greatest elevation of the ventral valve 
is nearer the beak than it is in 0. 9td><juadTata. This latter species ranges 
fixmi the Trenton to the Hudson River group, but 0. Iphigema occurs 
only in the Trenton. 

Locality and Fiirmation. — CSty of Ottawa ; Trenton limestone. 

CoUeetar9. — ^E. Billings ; A. T. Drummond, Esq., of Kingston. 
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Orthis poroata. (McCoy.) 



Obthis poboata (McOoy). Silurian JFbuiU o/Irdand^ p. 32, PI. 3, Fig. 14, 1846. Also 
in the Britiih Paktozoic Fossils^ p. 223, PI. 1, h. Figs. 41, 42, 1861-66. 

Obthis ihflata (Salter). Memoirt of the Geol, Surv, of Oreai Britain, Vol. 2, p. 372i 
PI. 27, Fig. 3, 1858. 
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Pig. 111. 
Fig. 111. — OrthiM Porcata, a, rentral, and 6, side yiew. 

Description. — Shell var^nng firom a medium to a large size; semi- 
elliptical or subquadrate ; hinge-line equal to or a little less than the 
greatest width; cardinal angles rounded or rectangular; sides gently 
convex or straight and subparallel ; all the front half of the shell uniformly 
rounded, sometimes a portion in the middle of the front margm nearly 
straight. Ventral valve somewhat flat ; the beak strongly elevated, usu- 
ally a wide shallow concavity extending fi*om the umbo to the fit>nt mar- 
gin, where it is often nearly as wide as the whole shell ; a flat, gently 
convex or gently concave slope (rem the umbo to the cardinal angles. In 
some specimens, the middle portion of the shell, instead of being gently 
concave, is either flat or gently convex. The most elevated point is usu- 
ally from half a line to one line from the beak ; the latter small, scarcely 
distinct fit>m the cardinal edge and depressed a little below the umbo. 
The area is large, and very nearly equal to the width of the shell in those 
specimens which have the cardinal angles rectangular, and somewhat 
shorter when they are rounded ; it is also either flat or gently concave, 
and the upper part slightly overhangs the hinge-line. The foramen is 
triangular, open to the beak, ita width at the base about equal to the 
height. Dorsal valve uniformly C(Avex, varying greatly in the amount of 
its ^bbosity, the cardinal angles flattened and usually a little reflected ; 
greatest elevation a little above the middle; umbo obtusely rounded; 
beak small, scarcely distinct from the cardinal edge ; area one half the 
Be of that of the ventral valve, with a wide triangular foramen open to 
the beak, and having in the middle a strong divaricator process : it is 
etther flat or gently concave, and slightly overhangs the hinge-line. 
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The surface in moot of the BpecimeoB is covered with strong radiating 
stris, which are twice and sometimes thrice divided before reaching the 
margin. In the middle of the sheU there are about six striae in the width 
of two lines, and at the margin about four. Those at the cardinal angles 
are sometimes a little smaller, and often a little larger than the others. 

The usual width is from 12 to 18 lines ; length about one fourth less 
than the width. Height of the ventral area from li to 2 lines. 

The principal difference between this species and 0. subquadrata con- 
fflsts in the more uniform and greater convexity of the dorsal valve, and in 
the absence of a mesial fold and sinus. 

Some of the specimens are much more coarsely ribbed than others, 
having only three ribs to two lines at the front margm, and four or five in 
the middle of the shelL In very perfect specimens fine concentric lines 
of growth are obscurely visible crossing the radiating ridges. 

Locality and Formation. — Trenton limestone at Ottawa and near 
L'Orignal ; also at Anticosti in the base of the Anticosti group. Middle 
Silurian. This species also occurs in the Bala group in numerous looali- 
tiee in Wales and Ireland. 

CoUeetori. — E. Billings, B. Bell, J. Bichardson. 



Orthis RETR0R8A. (Salter.) 

Obtbis msTBOBSA (Salter). Mtmain oftlu Cftol. Sunt, of Orutt BrttaiM, Tol. 2, p. 8tS 
PI. 27, Fig. 3, 1858. 

Obtds Gabliti (HaU). 13th Bep. Bag. N. Y., p. 120, January 1861, datad April lOth 
1860. 





Pig. 112. Pig. 118. 

Pig. 112w— OrlAtf rttrarm (Saltar). a, dortal, and 6, side riew. 

Pig. 113.— The tame Bpeeiet from Oineinnati (O. CarUyi^ Hall). It if nndoobtodlj 

identical with the Bnglifh Bpeeiet, and alto with the OtUwa speeiei, onlj a little 

larger. 

Ikierxption. — This species only diflfers from 0. poreata in haying the 
area of the ventral ralye mclining forward, instead of overfaanpng the 
hinge-line. The specimens o<dlected at Ottawa are much smaller than 
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iboBe figured in the works above cited, but are in every other respect spe* 
cifically identical. The area yaries much in its siae and in the amount of 
its inclination* 

LoeaJity and Formation. — City of Ottawa; Belleville; and near 
L'Orignal. It also occurs at Cincinnati in Ohio, in the Hudson River 
group, and at numerous localities in Wales, m the Bala group. 

Cottsoeors.— Sir W. E. Logan, B. Bell, E. Billingg. 

Obthis Maaia. (N. sp.) 




• 




Fig. 114. 
Fig. 114.— >0rt4iff Mana, a, yentral Tiew ; 6, side view ; c, Tiew of the iVont margin. 

LescripUoii. — Transversely oblong ; hinge-line equal to or a littie less 
than the greatest width ; cardinal angles either rectangular or moderately 
rounded ; aides gentiy convex and subparallel ; anterior angles rounded ; 
frtmt margin with a portion of the middle usually straight. Ventral 
valve irregularly depressed pyramidal, with a deep rounded mesial sinus 
which becomes obsolete before reaching the beak; the latter small, 
pointed, not mcurved, scarcely distinct from the cardinal edge, and form- 
ing the most elevated point of the valve. From the beak to the cardinal 
angles the shell descends ¥rith a flat or sometimes gentiy concave slope. 
Area rather large, its height at the beak equal to one eighth of its 
length, slightiy concave, nearly at a right angle to the plane of the mar- 
jpn, but slightiy overhanging the hinge-line. Dorsal valve rather strongly 
convex, with its front much elevated in th^ middle by a large rounded 
oeaial fold which becomes obsolete at the umbo; cardinal angles com- 
pressed and slightiy reflected ; umbo large, obtusely rounded, overhang- 
ing the hinge-line ; beak very small but distinct, situated on the cardinal 
edge and not elevated ; area about one tiiird the sixe of that of the ventral 
valve, lying nearly in the plane of the margjud, slightiy concave and some- 
times a littie overhanging the hinge-line. Foramen of ventral valve tri- 
angular, its width at base about two thirds the height, apparentiy open to 
the beak, but this pcnnt not clearly ascertained. Surface with rather fine 
zadiating stria, 8 or 4 in the width of a line at the middle of the front 
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marg^ ; gradnaOy becommg finer towardB die cardinal anj^es, one half 
nmning all the way to the beak, and the other half dying out at from a 
half to two thirds the distance. Width of average-siaed specimen 9 lines ; 
length 6 lines ; heij^t of area of yentral valye 1| lines. 

The front margin is osoally strai^t in the middle, but sometimes it is 
rotmded as m the specimen above figored. 

LoeaUtjf and Formaium. — Gramaohe Bay, Anticosti. In Difiaoii 1, 
Anticoeti gronp ; Middle Silurian. 
CoUedor. — J. Richardson. 



Obthis Laubentina. (BiOingB.) 
Oetbh LAunvTOTA (Billings). Baport O. 8. C. for I85t, p. 291 

6 




Pig. 115. 
Fig. II5.-— O. LttumUvuL a, Tentral ralye; 6, ana ; e, lida riaw. 

Ik$criptum. — Semielliptical, broader than long m the proportioii of 
about seven to five ; hinge-lme strai^t, sli^tly exceeding the width of 
the shell ; the dorsal valye flat, veiy slightly convex, the most elevated 
pomt bemg at Ihe beak, a perceptible depression along the middle ; car- 
dinal area low, triangular, inclining backwards at an angle of 100^, or a 
little more, to the plane of Ihe hteral margin ; foramen partly closed. 
Ventral valve convex, most elevated at one third the length from the 
beak, which is small, pointed and depressed about one third below the 
greatest heij^t of the valve ; cardinal area rather large, triangular, some- 
what concave, extending to the beak, but closed by a convex deltidium 
all but a smaD triangular space at the base. Surface with from twenty 
to twenty-five prominent, subangolar radiating ridges, which gradually 
enlarge from the beak to the base, separated by the same number of 
sulci equal to the ridges in breadth and depth, two ridges b one line at 
the front margin. Some of the specimens are obscurely subquadrate. 
Width of large specimen seven lines ; length five lines ; height of ventral 
area at the beak 1| lines ; width of foramen at the base ] of a line. 

This species is chselj allied to both 0. trieenaria and 0. dUparalu. 
Indeed these three would be by some good naturalists all united. Hie 
only differences that I can perceive are that this spedee is smaller than 
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0. triemaria and has the foramen partly closed. 0. dUparaUs has a | 

more erect beak. I tfaink them aD (me species ; bat as others would not, i 

and as this name has got mto use, I shall retain it for the present. 

LoeaUijf and Formation. — Junction Cliff, Anticosti. In Division 1, 
Anticosti group ; Middle Silurian. 

OolUetor. — J. Bichardson. 

Obzhib Mkbopb. (N. sp.) 

a So 

Fig. 116. 
Fig. 116.— OrtiUff MtTop€. a, Tentnd view ; 6| ana ; c, Bide Tfaw. 

Deicripiion. — Shell small ; width at the hmge4ine twice the length ; 
cardinal angles acute, from 60^ to 70^ ; sides and front margin forming a 
regular semielliptical curve. Ventral valve pyramidal, most elevated at 
the beak, thence sloping nearly uniformly in aD directions to the sides and 
wastffn ; area large, at right angles to the plane of the mar^, sometimes 
inclining sli^tiy forward or backward; foramen large, extending to the 
beak. Dorsal valve nearly flat, with an obscure meoal smus. Surfi^e 
with from 25 to 80 strong, angular undivided ribs. 

TTidth 8 lines; length li Imes. 

Locality and Formation. — City of Ottawa. In the lowest beds of the 
Trenton limestone. 

OoUedor.—E. BillingB. 

Genus PoBAMBONiTES. (Pander.) 

The following species is placed m the genus ForambonUei provisionally. 
Its mtemal characters are very similar to those of RJ^nehonella^ but ex- 
ternally it diflfors in having an open foramen m each valve and the beaks 
nearly equal. In these two latter characters it agrees with Pora^n&mt^, 
from which again it differs in having tiie shell ribbed and the surface not 
pitted* 

A small generic group might be made to mdude P. Ottawaemis and 
the two species figured in the Geology of Russia under the names of 
S^rirtfer rectui and S. Pa/ndari. 
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POKiJIBONinS OrXAWAlVfilB. (N. Bp.) 




Fig. Ill 

Fig. lltw-J^orawftoiiirw Oftemunm. a, 6, c^ i, Diftroni riewt of a spMimea ; 
f , Interior of yentrml ralye ; /, Interior of dorwd Talre ; g, tide 
Tiew of a tpeelmen, which, being emptji shows the fonn of the 
oral I 



De$eription. <^- 0?ate or Bab-tEiangiilar ; valyes of nearly an equal 
length; apical angle about 90^; sidee straight for a little more than 
•one^ialf the length from the beaks, m the front half rannded; front 
margin gently eonyez, or with a portion in the middle either atni^ cr 
eoncave, aoeordmg aa it is affected by the menal fold and Binns. Ventnl 
valve convex, moat elevated at one*firarth the length from the beak ; a 
ooncave mesial smns commences at the front margm and extends in some 
specimens nearly to the nmbo, m others dying ont at two-thirds the length 
of the shell; area small, scarcely one-third the width of the diell, stronf^ 
concave, overhanpng the hinge-Une ; beak small, incurved down to one-tUid 
the greatest elevation of the valve ; foramen triangular, its width about 
equal to its hei^t. Hie form of &e dorsal valve is eimflar to that of the 
ventral, but it is a little larger, and has a meoal fold which m general is 
only slightly elevated; area not quite so high as that of the ventral valve, 
and lying nearly in the plane of the margin, but a little curved over the 
plane ; foramen triangular, open to the beak. On each side of the umbo 
both valves are abruptly deflected, so that they descend to &e mar^ at 
a right angle. Sur&ce on the umbo and flat space on each side, smooth ; 
three obscurely angular ribs on the mesial fold and two on the sinus; from 
three to five ribs on each ride ; none of the libs reach the beaks. A fcw 
squamose rigvag concentric striie are visible. 

In the mterior of the ventral valve, the dental plates fenn two tiun 
vertical septa, extending about one-fourth or one-third the length of tfie 
ahell. The teeth are well developed. The umbo between the deniri 
plates is hollow quite to the beak, as m Bhynehmdla, There is no trace 
of a deltidium. 

In the mterior of the dorsal valve, the bases of tiie oral arms oonsist cf 
two short pktes, concave on their upper, and convex on thdr lower odea. 



They are separated fiom eooh otber by ai narrow fisBure which extends 
cgAet to the beak. Beneatii, iiiey are supported by two Tery slightly 
developed vertical and parallel plates. From their anterior eztremitiesr 
two dendfir calcified oral processes extend about one*-fifiih tlie length of 
the shelly cuKviiig rq^wards nearly to tiie inner sor&ce of the ventral valve^ 
Lktiie cavily of the umbo then is no divaricator process, as there is m 
OrtJM. 

This species is closely allied to P. reetM (Pander) s= Spiaifer rectum 
(De Vemenil) in the geology of Rossia, but is not so numerously ribbed* 

The specunens are about 6 lines in length, and the same in width. 

Locality and Formation. — ^Pauquette Rapids, on the River Ottawa. 
Black River limestone. 

CoUeetor.—'&. Billings. 

Rhtnohokblla niNaiLLA. (N. sp.) 

a b 




Fig. 118. 
Fig. lis.— iZftyndUmc^yrtngtOa.— Oy Side yiew ; 6, doxial Titw. 

Description. — Shell large, strongly convex, transversely elliptical, 
greatest width about tiie middle, length about one-eighth less than the 
width. Ventral valve convex, with a wide concave mesial sinus, which 
extends to the umbo, bordered on each side by two or three ribs more 
prominent than the others, 4 or 5 strong depressed convex ribs in the 
onus, and from 8 to 10 on each side ; beak closely incurved down to 
the umbo of the dorsal valve, a smooth space on each side next to the 
lunge-Gne. Dorsal valve a littie larger than the ventral, with an obtusely 
rounded umbo, and the beak deeply buried beneath that of the ventral 
valve ; a large depressed convex mesial ridge extending from the umbo to 
the front, where it elevates the margin ; 4 or 5 ribs on the mesial elevation, 
those <m tiie outside sometimes subdivided at about half their length into 
2 or 8 ; on each ade of the mesial ridge there are from 8 to 10 ribs. 
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LengUi 15 Imes, nidth 17 lines, deptih of bolih valyes 18 lines. 

Very. nnmerooB small specimens from 6 lines in lengtih and upwardSy 
oconr mih, the larger. 

This species is closely allied to JR. eapax (Conrad), Hudson Biver 
group, being of nearly the same form and size. That species, however, 
has only 5 or 6 ribs on each side, ornamented by concentric stri», while 
this has 8 or 10 smooth ones. 

Locality and Formation. — Gull Gape, Anticosti. In Diviffion 4, 
Anticosti group. Middle Silurian. 

OoUedor. — J. Bichardson. 



Bhtnohonella AimcosiDENSis. (BillingB.) 



a e 

4i4 



Fig. 119. 
Fig. llBj^^MpnAomUa JniteotHemiMj^-a, 6, c, Different TlewB of a specimeii. 

De8cryi>tion. — Sub-pentagonal; apical angle about 80^; sides nearly 
straight or slightly convex for rather more than half the length from the 
beak, then curving to the edge of the mesial mnus ; firont nearly strai^t 
for the breadth of the sinus ; side view, oblong ; firont, dorsal and ventad 
ddes nearly straight; umbo of dorsal valve abruptly curved in to the base 
of the beak -of Hie ventral valve, which is conical, erect, and scarcely 
incurved. Ventral valve with a deep mesial mnus becoming obsolete at 
two-thirds the length firom the base ; dorsal valve with a strong mesial 
elevation which, on approaching the umbo, disappears, and is succeeded 
. by a scarcely perceptible sinus, which continues to the summit. Surfiice 
with 18 or 20 radiating angular ridges, crossed by close agzag imbricating 
striae; 8 ribs m the ventral smus, and 4 on the dorsal mesial elevation. 

Length 7 lines, width near the firont 6 lines. 

This species resembles Attypa iultriffonalis (Hall; Palaeontology of 
New York, vol. 1, pi. 88, fig. 12), but has a larger and more erect beak, 
while the side view exhibits a broadly truncated base, with the dorsal and 
ventral outlines more nearly straight. 

FofTnation and Locality. — Hudson River group. Engjlish Head, 
Anticosti. 

CoUeetar.^. Bichardson. 
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RHTKCHOinBIiLA 6LA0IALIB. (N. Bp.) 




Fig. 120. 
Fig. 120.— A^ncftoniOa glMJaitt.— «, Side riow ; 6, dorMl Tiew. 

Description. — Shell rather large, transyersely elliptical, greatest width 
about the middle, length about one-eighth or one-ninth less than the width. 
Ventral valve varying firom moderately to strongly convex, most prominent 
in the upper half; umbo narrow, sub-carinated ; beak small, closely incurved 
down to the umbo of the dorsal valve ; memal sinus wide, concave, extending 
to the umbo. Dorsal valve about equal to the ventral in the amount of its 
eonvexiiy ; beak hidden beneath that of the ventral valve ; umbo divided 
by a narrow sinus, which commences under the beak of the ventral valve, 
and, extending about one line therefrom, gradually divides, <he branches 
being obscurely indicated all &e way to the front, on either side of the 
medal ridge; the latter convex and moderately elevated at the front 
margin, becoming obsolete near the umbo, on which its place is occupied 
by the sinus above mentioned. Surface of both valves with somewhat 
obscure bifurcating ribs. On the dorsal valve there are two or three ribs 
in the sinus at the umbo which are extended on to the mesial ridge, and 
subdivide into from 6 to 8 before reaching the front. The ribs on each 
mde and also on the ventral valve divide in the same way, becoming less 
conspicuous towards the front. In perfect specimens the surfiice also 
exhibits some concentric stri» near the front, but in general the ribs have 
a smooth aspect. 

This species is allied to JR. frmgiHa, and occurs along with it in the 
same beds, but differs from it in its somewhat smaller size and divided ribs. 

The young of the two species differ in the same respects. 

Locality and Formation. — Gull Cape, Anticosti. In Divimon 1, An- 
ticosti group ; Sfiddle Silurian. 

Oottedor.'^. fiichardson. 
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QenuB AxHTBiB. (MeOoj.) 

This genus, as ori^nally described by McCoy and D'Orbigny, conrists 
of a large and important assemblage of species fangmg from ttie Middle 
Silurian up to the Permian inclusive. It appears to be capable of 8ab> 
division, and accordingly several generic names have been proposed for 
the various sub-groups. The arrangement that I follow is that published 
by Davidson in his Introduction to the classification of the Brachiopoda. 
According to this, Athtris stands for that group of imperforate species 
which has A. tumida for the type, and is precise^ equal to Meristblla 
(Hall), proposed in 1861. SpnuGSiLA includes the perforated group 
with S. eancmtrica for the typical form. 

If Professor Hall's suggestions be followed, fiien BpntiGERA must be 
suppressed altogether and Athtris take its place, and thus stand as tlid 
generic name of a group of shells for which it is decidedly inappropriate. 
I cannot see the least reason whatever for this change, except that it 
would make a vacancy for Prof. Hall's genus Mbristella. If we fdlow 
Davidson, there can be no misnomer, for both Athtris and Spirigsra 
wS[ stand for groups for which they are in no way inappropriate, and no 
injustice will be done to either McCoy or D'Orbigny. 



Athtris umbonata. (N. q).) 





f if. ni. fig. 122. 

fig. 111.— wifftyrf* M^ofMfo. a, dornl, and b, tide view. 
l22wU.— PnmtimM. a, dorMl, tad 5, tid* view. 

Jkicription. — Elongate ovate ; sides usually forming a continuous gen- 
tle curve from the umbo of the ventral valve to the front margin, some- 
times a little angulated at the hinge extrenuties; fi*ont margin either 
rounded or with a small portion in Hie middle stnught. Ventral valve 
strongly convex, forming a continuous curve from beak to base, spiral in 
the upper half, gently curved in the lower. Umbo large, rounded, very 
prominent. Beak al)ruptly incurved down to the umbo of the dorsal 
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valye. There is nsiuJly a fiiint indication of a medal mnns in this valve, 
which however only amonntB to a flattening ^ the shell along the middle 
of the lower two thirds. Dorsal valve moderately convex, most elevated 
at one third the length from the beak ; nmbo obtusely rounded, beak con> 
oealed; hinge-line curved but distinct for two thirds the whole width. 
Surface smooth or with many obscure accretion ridges ; in a few individ- 
uals these latter are strongly developed, but in general the aspect is that 
of a smooth shell. Length from 6 to 9 lines , width vaiying from two 
thirds to eight ninths of the length. 

This species is more elongated than A. Frimtanay and has the umbo 
of Hie ventral valve more strongly developed. The two species appear to 
be connected by intermediale links ; but in a large number of speeimanB 
two groups can be selected having upon ilie whole a distinct qpecife 
aepeot. 

Both are allied to the aevenJ species of this group found in the Clintoi 
nd Niagara rocks of New York, and especially to A. navifarmis (Hall), 
which d]ffi»s in being radiately striated and in having a deep 



LocaKtg and Formation. — Junctian CKff, Antieosti. In Division 1, 
Anticosti group ; Ifiddle Silurian. 
CoUedoT. — J. Bichardson. 

Athtbis Pbinstana. (N. sp.) 

Pig. 133. a,h. 

Deioription. — Shell subcircular, moderately convex, smooth; apical 
ang^e about 105^ ; cardinal slopes straight or nearly so for one fourth the 
length of the shell, greatest width about the middle or a little in front 
tiiereof ; sides gently convex; front ratiher more narrowly nmnded than 
liie sides. Ventral valve evenly oontex, most elevated in the upper half) 
liie outline ttience to the beak forming a smooth spiral enrve; a someirfuik 
strai^t or gently convex slope to the front margin ; umbo large rounded ; 
beak smaD, dosefy incurved, veiy nearly if not absolutely in oootaot with 
the umbo of the dorsal valve. Dorsal valve uniformly depressed conrexy 
most elevated at abovit one third the length from the beak ; umbo anally 
rounded; hinge-line neariy stni^^t and equal to about two tldrds the 
whole width of the shelL SurfiMe smooth. Length 7 fines ; width abovfc 
the same ; depth of both valves 6 lines. 

LoeaUtjf and Formation. — ^Prinsta Bay, Antieosti. In Division 1, 
Antieosti group ; Ifiddle Silurian. 

CUfecto* .^-J. Bichardson. 
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Athybib Julia. (N. sp.) 




Pig. 124. 
Fig. IM.— ^JXftyrii Mia. a, donal, h, tide, and e, Teatna riew. 

Jkier^^tian. — Shell of medimn nie, moderately cooTez, saboyate' 
greatest indth a litde in front of the middle ; sides romided ; front marpn 
truncated ; apical angle about 90^ ; cardinal slopes straight for neariy one 
tluid the length of the shell. Ventral valve moderately confex, most 
elevated about the middle, thence uniformly arched to the beak, more 
abruptly curved to the front margin. Umbo small, prominent; beak 
pointed, mcurved over the hinge-line, but not in contact with the umbo of 
llie dorsal valve ; a vride, flat, shallow mesial smus which mdents the ante- 
rior one fourth. Dorsal valve uniformly convex all over except a short 
flat meoal elevation in front. SurfiMse with a smooth polished aspect, but 
when closely examined exhibiting numerous obscure concentric stri». 

Length of specimen 7 lines ; width the same ; depth of bolh valves 
6 lines. 

ZoeaUtjf and Formation. — ^The Jumpers, Anticosti. In Division i, 
Anticosti group ; Middle ffilurian. 

OalUetor.—J. Bichardson. 



The following species with its varieties are referred to the genus 
iL%m provisionally. The shell structure resembles that of Atrypa reti- 
oidariiy but the muscular impressions are more like those of AthjfrU than 
those ci Atrypa. In some polished sections I have detected traces of 
internal spiral appendages, but have not ascertained their position. Should 
it be found that tiiey are mtnated as in Ajbypa^ it may become necessary 
to refer tiiis species to tiiat genus. The fosml called (by Prof. Hall) 
Orthii erratioa belongs to the same group, and so do, most probably, 
Bhffn^aneOa modetta and B. reeimnrottra. 
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Athtbis Hbadi. (N. sp.) 



o b 




•• •• 



Fig. 126. Fig. 126. Fig. 127. 

Fig. 126«— «f(4yr<ff Beadi. a, donal riew ; 6, side riew of a Bpeeimen of the typical 
fonn. Fig. 126.— Oy dorsal, riew ; h, side riew of a specimen from Lake St John (yar. 
Ji. bonalii). Fig. 127.-^0, dorsal Tiew; 6, side yiew of a specimen from Antioosti 
Tar. Jt. jMieoitientit). 

De$eriptian. — Broad oval or sab-pentagonal ; both yalves convex ; Bides 
and front margm occasionally somewhat straight. Ventral valve ra&er 
strongly convex, most elevated about the middle or a little above ; beak 
closely incurved, in contact with the mnbo of the dorsal valve ; umbo 
somewhat carinated ; an obscure mesial mnns which is osaally so slightly 
impressed as to constitate only a flattening of the shell extends from the 
front margin to within one third of the lengUi from the beak, where it 
becomes obsolete ; on each side of the sinus the shell descends with a 
somewhat flat slope to the ades. Dorsal valve not so convex as the ven- 
tral ; often with an obscure medal sinus. 

SurfisM^ with fine rounded radiating ridges, closely crowded together, of 
a nearly uniform size, from eight to ten m the width of two lines. 

Length about 10 lines ; width a little less than the length. 

This species is dedicated to the late John Head, Esq., by whose unfor- 
tunate death science has sustained a grievous loss. 

Locality and Formation. — On the south shore of the St. Lawrence 
opposite Three Rivers. Hudson River formation. 

OoUeetars. — J. Head, Esq., J. Richardson. 

Yabieties of Aihtsis Hbadi. 

Yar. A. Borbaiis, Eig. 126. This form is found on Lake St. John, on 
the River Saguenay. It differs from the typical form in bemg more elon- 
gate-oval and in having a more tumid umbo. Hudson River formation. 
Collected by J. Richardson and R. BelL . 

Yar. A. Antioostisnsis. Smaller than the typical form, more nearly 
droular and wiHi a more tomid umbo. Occurs in the Hudson River for- 
mation near English Head, Antioosti. Collected by J. Richardson. 
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CamkrhtjiA Ops. (N. sp.) 




fig. 128. 
F^r. m.— €lBMn2Zii Qpr.— ^ 0oml| h, Me Tfeir. 

De$eryi>ti(m. — Sub-^obular, transyersely sab-ellipticaly greatest width a 
liWa m fironi of the Hiad^, sides roimded, fimit maffgia nTirtnlated by Ihe 
oeane ribs sad nesisl smns. VeDtnl valve very convex, strongly tuoid 
k the 19^ half; ombe hurge, rounded; beak incurved down benealk 
thftt <tf the ^posito valve ; menal tM obsenre, extending to the nmha 
irirkh a shallewy wide, obsonre anions on eaeh side. Doissl valve emaOer 
<han the ventral, most c<nvex in the ufiptr half; beak small, not incnrved, 
bat d e|iroB Be d bdew the greatest elevation of the ahell ; a small aioft 
beneath it, inclining ontwards at an obtuse aa^ with the plsae of the 
vmtffn ; mesial sinos deep, ronnded in the bottom, beooanig obsobte ai 
about two4hirds the length of the shdl, an obsomre rounded fold on eaak 
liiob 8«&oeirith a smooth aspeet, but, when eloselyexaminsd,eihibitiBig 
numerous fine unduhting coneentrie stim. Iheie aie a few obssuso 
undulatiouB, indiealing ribs at the book mar^n. 

LoetMjf €mi F&muUim. — ^The Jtmpers, Antieosli. In IMvision 4, 
Antioosti group ; Middle Silurian. 

(hUedar.^. Richardson. 
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LAMELLEMtANC!HIA.TA.. 
Oybtobonia Habxdiza. (F. sp.) 



Fig. 129. 
1%. lS».F-.€%rf«loNfa ArrMla.— Bight fiavt. 

Ducripti(m* — Traogveisely oblong ; donud and venkal nBstgam Bob- 
IMBttUel; posterior extxemitjr broadly and nearly nnifonnly rounded; 
joierior extremity ahort, narrowly rounded, occupying only ihe Tcntsal 
lialf of the bei^t of the aheU, its moat projectmg pdnt extending only 
about one-twelflh the whole transFerse kngth of the ahell beyond the 
umbones. Ventral margin ali^iUy xxmoave ; dorsal margoi moat elevated 
at a little more than one-third the length of the aheU firam the poateiiar 
extremity ; most projecting point of the posterior extremity a little below 
HiB half height of ibe shell. Bealcs small, spirally incurved fonvarda 
down to the hinge-line nearly; shell strongly convex in the umbonial 
region, most prominent at about one^ourth the length fiom the umbones ; 
tfie most convex region extends from the umbones obliquely backwards 
and downwards ; a wide shallow byasal sinus in the anterior two-thirds of 
the length, slightly sinuates the ventral margin, and becomes obsolete at 
one-half the hei^ of the shelL Surface unknown. 

Transverse length 21 lines; height at the umbones 11 lines; at the 
most elevated point of dorsal mar^^ 12 Hues ; depth of smgle valve 7 
lines. 

Loeality and JWinatim.— English Head, Anticosti. Hudson River 
group. 

Oa lUe tar.^^. Bkduvdaon. 
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Cybtodohta Emma. (N. sp.) 




Fig. 180. 
fig. Id0«— CVrfotfoitfa ^MM^^Bight t$1t9. 

DtMcnption. — ^Transversely elongate, ovate, slightly narrowed from the 
umbones backwards. Anterior extremity occupying the lower two-thirds 
of the height, rounded, and projecting a little more than onensixth of the 
whole transverse length m advance of the umbones ; posterior extremity 
rounded, with indications of an oblique truncation in the upper half. 
Dorsal and ventral mar^ns sub-parallel, but slightly conver^ng backwards. 
Beaks, as is apparent by the cast of the interior, closely incurved, umb<mee 
rather strongly convex, slightly flattened by a shallow byssal smus, which 
extends to the ventral mar^ and renders the same gently concave. The 
greatest convexity of the shell is at one-third the length, or a little more, 
from the anterior extremity. The dorsal margm is slightly ciHupressed in 
its posterior half. 

SurfiMse of shell unknown, but probably concentrically striated. The 
casts of the mterior shew some strong concave or sub-angular concentric 
wrinkles on the umbones, and curving round in front of them. 

Transverse lengUi 18 lines ; height at the umbones 9 lines ; al the 
posterior extremity of the hinge-line, 7 lines ; depth of a ungle valve 5 
lines. 

LocalUjf and Formation. — English Head, Anticosti. Hudson Biver 
group. 

Ootteetor.'-J. Richardson* 

Ctbtodonta pondbrosa. (N. sp.) 

Deieriptian. — Oblong, oval, scmiewhat sub-rfaombmdal, dorsal and ventral 
margins sub-parallel ; the hinge-line straight with a well-deflned area, 
sometimes two lines in width ; the posterior half of the margin forms a 
rounded obtuse angle (180^ to 145^) with the hinge-lme, then strai^t 
but declinmg a little downwards for a length a little greater than that of 
the hhdge-line when it forms another rounded an^^e of about 160^ (the 
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measure varymg a little) with the posterior edge, which is somewhat 
straight or genily cunrecT to the most projecting point of this extremity. 
Ventral marg^i gently convex or straight for half the lengtii in the middle 
portion, cnrving upwards to tlie posterior extremity, and anteriorly ascend- 
ing with a broad, rounded curve ; anterior mar^ descendmg abruptiy to 
meet the curve of the ventral margin. Sometimes a small anterior ear, 
bat in general the outline firom tiie umbones downward shows no interrup- 
tion. Umbones not veiy large, rounded ; beaks incurved, sometimes in 
contact, and sometimes 1 or 2 lines apart. From the umbones a broadly 
rounded gibbosity runs obliquely to the lower posterior angle. 

SurffMse concentrically marked with strong sub-lamelloee lines of growth, 
often rugose towards tiie posterior extremity. Shell always very thick 
and ponderous. 

An average-sized specunen is 2 inches m length and 4 in width. The 
proportions vary somewhat, some being shorter and more nearly oval than 
others. 

Loeality and Formation. — Cape Smyth, Lake Huron. Hudson Biver 
group. 

Collector.— B.. Bell. 

Cyrtodonta Hindi. (N. sp.) 





Pig. 131. 
Fig. 131 — Cffiodomia HindL a, right ralre ; 6, dorsal riew. 

Jkicription. — Obliquely ovate, or sub-rhomboidal, tapering from the 
middle to a narrow rounded point at the posterior extremity, strongly ven- 
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trioose in the anterior half; beaks oloeely inonnred ; a ahaip ^">^iiiri 
ndgd running from the beak nearly to the posterior extremity ; from this 
xidge the sor&oe deaoenda with a ooncave slope to the hinge-line and 
dorsal margn ; hinge-line straight, with a well-developed concave area. 
The anterior extremity is small and rounded ; the ventral mar^ strongtj 
convex in the anterior half and somewhat straight behind. 

Of this fine new species I have seen only the one figured. 

Dedicated to ttie discoverer, Prof! H. T. Hind, of Tximty CoUega, 
Toronto. 

Locality amd JPormotitMi.— Near Toronto ; Hadson Bivar group. 

OoUedor^^^f^^ H. T. Hind. 



CmonoNtA Iphiosnza. (N. sp.) 




Fig. 182. 
Fig. 182.— CUfiMNlonta Iphigenia, Right ralre. 

Deseriptian. — ^Transversely sub-ovate; umbones a little behind the 
mid-length ; anterior extrenuty large and broadly rounded ; from the um- 
bones the shell tapers to a narrow, rounded posterior extremity which 
occupies the lower one third next the ventral margm. The greatest con- 
vexity IS a little m front of the middle. A portion of the ventral mar^ 
in the posterior two thirds of the length is gently concave. The umbones 
are somewhat flattened by a wide shallow byssal sinus which descends to 
the ventral mar^. There is a somewhat sharply angular umbonial ridge 
running from the beaks to the posterior extremity. Between this ridge 
and the hinge-line there is an elongated imperfect lunette. The beaks 
appear to be closely incurved. Surface unknown. 

Transverse length about 1 inch; distance from the umbones to the 
ventral margoi half an inch. 

Of this species we have only a single specimen^ — a ri^t valve. It 
resembles C. rumUaj but difiers from that species by having a strong poe- 
terior umbonial ridge. 

LoeaUty and Formatian. — Cape Smith, Lake Huron; Hudson Biver 
formation. 

<%Kec(pr«— B. BdL 
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GASTEROPODA, 
Metoptoma Alcbste. (N. Bp.) 

Fig. 133, a, ft. 

Descripthni' — Shell conical or Bub-pjramidal ; base sub-ovate or sub- 
cireular, broadly rounded in front, ades gently convex, anterior margin 
with a small space in the nuddle nearly straight. Apex at about one 
fifth the length from the anterior mar^, much elevated, the anterior side 
gently convex or nearly flat with a strong rib running from the apex to the 
middle of the front margin. Thia is the appearance of the fos^ as seen 
in the cast of the interior, no specimens with the shell preserved having 
been collected. 

Length of base of large specimen 18 lines ; width about the same ; 
height 14 lines. In some specimens the greatest 'width is about one third 
the length from the anterior margm, but in others it is a little in advance 
of this position. 

The rib in this species resembles that so fi^uent in species of Belle*- 
rophon, and it may be that the side which is called anterior in these de- 
scriptions is the posterior side. 

Locality and Formation. — ^En^Qsh Head, Anticosti; in the Hudson 
River group. 

OoUeetar.—J. Richardson. 

BfSTOPTOMA ESTELLA. (N. Sp.) 







Fig. 188. Fig. 134. 

Fig. Id^-^Mtiofioma JtkttU. a, tide tI«w ; &, Mtorior view. 
134.— jr. — JBflcflo. 0, side, and 6, rertieel Tiew. 

JVicr^iejm.— Base very nearly circular, length di^tly exceeding the 
width ; apex pcnnted, depressed or slightly incurved so that the point of it 
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IS almost yertically above the middle of the front mar^n. On a dde view 
the outline from the middle of the posterior margin to the apex forms 
ahnost a complete quarter of a circle with a tendency to become spiral on 
approaching the apex. Beneath the apex the outline is concave to the 
middle of the front mar^. The form of the shell is a cone with the apex 
incurved. 

Length 6 Imes ; width about 6^ lines ; height 8 lines. 

Loealitjf and Formation., — English Head, Anticosti; Hudson River 
group. 

CoUedar. — J. Richardson. 



Plsurotomabia Elora. (N. sp.) 





fig. 186. fig. 186. 

fig. l35.'^hwUamaHA Ehrm. 

Deseription. — Spire conical, rather stron^y elevated; whorls in the 
cast depressed convex on the upper side, with a sharp-edged mar^ all 
round, just within which there is a slight concavity, most distinct on the 
last whorl. Base nearly flat ; umbilicus about one third the whole width, 
deep, extendmg to the apex. 

Width of a specimen of the average sixe 18 lines ; heij^t 10 lines. 
There are from four to ox whorls. 

Loealitjf and Formatian. — ^Elora ; Guelph formation. 

OoUeetor.—tL Bell. 

Plbubotomabu Oaltdtsis. (N. sp.) 

Fig. tss. 

Deier^l^tian. — Shell m the cast depressed eonical, sub-lentieular ; apical 
anj^e about 100^. Whorls tnm four to six, neariy flat on the upper side, 
gently convex on the inner and very sEghdy concave near the outer ode. 
Marpn aD round angular. Under side stconj^y convex. UmbilieQa snaD, 
about one fifth the whole width m the cast. Aperture rounded on tba 
lower ode, concave on the inner side, and nearly straight above. 
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Width 14 lines ; height about 10 lines. 

Locality and Formation. — Gait ; Guelph formation. 

Collector.— 'Bi. Bell. 



PLBXJBOTOBiAMA DbIOPBIA. (N. Sp.) 

De9criptim* — Shell obtusely conical ; apical angle about 90^ ; whorls 
about four, with a narrowly rounded outer mar^, above which they are 
gently convex or somewhat flat all the way to the suture. On the under 
side the body whorl is gently convex. The suture is deep, and the upper 
whorls project a little over those below them. Surface beautifully orna- 
mented with fine angular revolving ridges, of which there are five or six 
in the width of one line. These are crossed by finer lines, which curve 
backwards to the outer edge, crossing obliquely and producing a rhom- 
boidal cancellation. There appears to be a rounded band on the outer 
edge of the whorls, with a gentle concavity just above it. 

Height 15 lines ; width about 20 lines ; height of body whorl 8 lines. 

Locality and Formation. — ^Elora ; in the Guelph formation. 

CoUeetor.—^. Bell. 



MuRcmsoNiA Xanthippb. (N. sp.) 




Fig. 187. 



Fig. 138. 



Fig. 139. 



Fig. 137. — MWrcMioiila XoMippt^ drawn from a gatta-percha caft 

138.— jr. VUtUia, do. do. 

139.— jr. EtUUa^ do. do. 

Jk$er^9twn. — Spire acutely corneal ; apical angle from 40® to 60^ ; 
whorls ffix or seven, acutely angular along Uie middle (screw-shaped), the 
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last one large, and, including the aperture, nearly one half the whole 
length of the ahelL The most projecting part of each whorl is just ahoat 
the middle ; above this mesial angolation the sorfSeboe of the shell descends 
with a gently concaye or neariy flat dope directly to the suture ; below 
the angulation the dope is similar to that above, but appears te be more 
nearly flat. On the body whori the angular edge is bevelled on its upper 
surfiice by a narrow flat spiral band about one third of a line in width, so * 
dtuated that it dopes upwards and inwards. This whori is more concave 
on the upper dde than the others. Below the mar^ there is a wide 
shallow concave band about two lines in width, but so slightly depressed 
as to be scarcely distmguidiable. The body of the whori below the mar- 
gin is large and obtusely c<Hucal, and the aperture appears to have been 
caniculated or efiuse at the lower angle. SurfiMse unlmown, but probably 
finely striated. The aperture is not preserved in the specimen, but it is 
evidently large, straij^t or gently concave on the upper dde, and with the 
outer lip moderately ccmvex. 

Length dbout 18 Imes ; width of body whori about 10 lines. 

This group bdongs to the Lower Sflurian group of JfuroUMmia, of 
which M. peranguiata of the Black Biver limestone is the type. 

LoealUy and Formation. — Gait. Guelph formation ; Middle Sfairian. 

CoUedar.—E. BiUingB. 



MUBOmSOHU VlTKLLIA. (N. Sp.) 
Fig. 13S. 

Deieriptian^ — Spire conical, apical angle about 60^; whoris 6 or 6, 
strongly ventricose, obtusely angular, and with a flat spiral band along the 
middle ; above the band descending with a flat or very slightly concave 
dope for three-fourths the distance to the suture ; in the remainmg 
one-fourth very gently convex ; suture deep ; below the band moderately 
and uniformly convex. The upper whoris appear to become regulariy 
convex, both above and below tiie band. The band is gently concave or 
nearly flat, and its plane is neariy parallel with the lon^tndinal axis of the 
sheU. Surface witii fine strin curving backwards above, and forwards 
below the band. Aperture unknown* 

Length of the only specimen coDected about 18 lines. Widtfi of the 
last whori 16 lines. 

LoeaUijf atid Farmatum.—Qtli. Li the Guelph formatkm; Ifiddk 
Silurian. 

CbOseeor.— B. BiDingk 
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MURCmSONIA ESTELLA. (N. Bp.) 
Fig. 139. 

Description. — Spire very acutely conical, elongated, slender, screw- 
shaped ; whorls numerous, angulated a little below the middle ; above the 
angular edge descending with a flat or slightly concave slope about two 
thirds the distance to the suture, just before reaching which there is a 
barely perceptible convexiiy; suture deep. Below the angulation the 
dope is flat all the way to the suture. The angular edge is apparently 
sharp, and if there be a band it must be a very narrow one. 

A fragment consisting of 15 whorls is 18 lines in length ; 5} lines wide 
at the liu>ger and 1 line at the smaUer extremiiy. Another specimen con- 
nsting also of 15 whorls is 17 lines in length, 5} lines at the larger and 
1 line at the smaUer extremiiy. The dimensions of these two (ttie only 
ones collected) are therefore the same. The angulation is situated a 
little above the lower third of the length of the whorls. 

This species is allied to M. longupira (Hall), Pal. N. Y., Vol. 2, 
p. 345, PI. 88, Hg. 2, a, but is more acutely angular in the whorls. 

Loealiijf and Formation. — GhJt. In the Guelph fonnation ; Middle 
Silurian. 

ColU€tor8.—E. BiUrngs, B. Bell. 

MUBOHISONIA MTLITTiV- (N. Sp.) 




Fig. 140. 





Fig. 142. 



Fig. 141. 

Fig. 140.— ITiircAiMmia MyUita. 

141.— ir. Hireyna. 

142.— iibfofifa Harwumia. 

Description. — Shell short; whorls 4 or 5, ventricose, with a narrow 
spiral band a little above the middle on the last. Above the band the 
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•orface descends with a flat slope to the sutore ; below the band the 
whorls are unifonnlj ventricose. The last whorl appears to be about 
two-thirds of the whole length of the shell. The band has a distinct but 
narrow carination on its upper side. Surfiice nearly smooth, but, on a 
small portion of the shell which remains, very fine stri» are visible. G?he 
band, as indicated m the cast, is narrow and slightly concave. 

Length about 1 inch ; width about 8 lines ; width of the band on the 
last whorl about i of a line. 

The surface resembles a short M. heUicinetay from which it differs in 
the form of the whorls, by being flat above the band. The sheU is thin, 
and the band not visible on any of the whorls except the last, m the only 
specimen coUected. 

Locality and Formation. — Mora. In the Ouelph formation ; Middle 
Silurian. 

Collector.— "Bi. Bell. 

MUBCHISONIA HeRCTNA. (N. Sp.) 
Fig. 141. 

Description. — Conical ; apical angle about 65^; whorls 5 or 6, some- 
what flat. Base nearly flat; outer edge of body whorl narrowly rounded ; 
upper side of whorls flat or very slightly concave along the middle ; the 
spire is sli^tly turretted, the lower edge of each whorl projecting a little 
over the upper edge of the one next below it. Umbilicus very small in 
the cast, and when the shell is preserved it must be nearly if not entirely 
closed. Surface, judging from a small portion of the shell remaining, 
with fine striae, which curve gently backwards from the suture to the 
lower edge of the whorl. The upper whorls appear in the cast of some of 
the specimens, to be gently convex, instead of flat. 

Locality and Formation. — Gait. In the Ouelph formation. 

Collector.— "E. BillingB. 

HoLOPBA Habmonia. (N. sp.) 

Fig. 142. 

Description. — Shell turbinate ; apical angle about 80^; whorls 8 or 4, 
the last one with a wide flat band along the middle, equal to a little more 
than one-third the whole height of the whorl ; above the band the shell 
ascends with a gently convex or nearly flat slope to the suture. On the 
under nde the hist whorl is gently convex, and the base of the shell is 
ikxiB somewhat flat The upper whorls are apparently gently convex or 
flattened, but they are not well preserved in the only specimen collected. 
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Surface with fine obtosely-angolar striad, six or seyen in the width of one 
line, making a sigmoid curve backwards until the bottom of the last whorl 
IB attained^ when thej turn a little forward and run into the umbilicus. 
The latter is not seen in the specimen, but it must be small. 

Length 8 lines ; width 9 lines. 

Locality and Formation. — ^Galt. In the Guelph formation; Mddle 
Silurian. 

CoUectoT. — J. Richardson. 

HOLOPBA OUXLPHENSIS. (N. sp.) 




Fig. 148. 
Pig. 148.— Jibiopeo Ondf/i/bcfiiif. 

Deseriptton. — Shell turbinate ; apical angle about 80° ; whorls 8, 
uniformly ventricose, the last one large ; aperture elliptical, its hei^t 
about one-fifth greater than its width ; umbilicus small, its width in the 
cast being about one-fifth the width of the aperture. Surface unknown. 

Length about 1 inch ; widtii of last whorl, including the aperture, 9 
lines. The two apical whorls occupy about one-sixth of the whole length. 

Locality and Formation. — Gait. In the Ouelph formation; Middle 
Silurian. 

Collector. — ^A. Murray. 

HoLOPBA Gracia. (N. sp.) 

Ikseripdon. — Shell turbmate; apical an^e about 90^; whorls four, 
moderately and nearly uniformly ventricose, most prominent at about the 
lower third; suture not very deep. Length 18 lines; width 12 lines. 
The body whorl occupies about one half the whole length of the shell. 
Umbilicus and surfiM^e unknown. 

This species yeiy closely resembles ff. Oudphmm^ but differs there- 
from in haying the body whorl proportionally not so large, while the most 
convex part of all the whorls is in the lower one-third, instead of in the 
middle. 

LocaJity and FofmaHon. — Gait. Li the Ghielph formation; Middle 
Silurian. 

Coaeetar.—E. BillingB. 
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StrAPABOLLUS HiPPOIiTTA. (N. sp.) 




m 



Fig. 144. Fig. 145. 

Fig. 144.— Araparottui ERppoiifta. a, Tlew of tlie ipin ; ft, front riew. 
145.-5. DtplMM. 

Ik$er^p1ion. — SheQ Btnally sab-diBOoid ; whorb aboat iluree, the apical 
two being yeiy small ; satore deep. Hei^t from 8 to 4 Ibee ; width 
from 6 to 8 Imee. The whork are imiformlj roonded above, below, and 
on die outside. In some specimens they appear to be a little flattened 
▼ertically. The second whorl is elevated about half its own height above 
the body whorl. The two apical whorls are just vimble above die second 
on a side view* As the whorls are nearly cylindrical but a little flat* 
tened vertically, the aperture must be transversely oval. In a specimen 
7 lines wide, the width of the aperture, as shown in a cast of the interior, 
is 8 fines, and its hei^t about 2} lines. 

Loealitiy and Formation. — Gait. In the Ghielph formation; Middle 
SDurian. 

Ooaedar$.—R. Bell, B. BiDingB, J. Bichardson. 

SlEAPABOLLUB DaPHHS. (N. Sp.) 
Fig. 146. 

Deieription. — Obtusely conical;, apical angle about 100^; whorls ox 
or seven, very slender, and, as shown in the cast of the interior, very 
nearly cylindrical. Umbilicus very wide, showing all the whorls quite to 
the B^pen. Heij^t of largest specimen seen about 6 fines ; width about 
9 lines ; thickness of last whorl in a specimen 8| fines widec and showing 
6 whorls in the umbificus, 2^ fines. 

This species has only been found in the condition of casts of the interior, 
and it is not quite certain what is the fiirm of the whorls on the outside of 
the spire. As seen in the umbificus, they are uniformly rounded on the 
inner and lower sides, and a Uttle depressed vertically so that the fi»nn of 
the aperture must be transversely ovate. 

LocaUtjf and Farmatian.— (Mi. In the Ouelph foimatkm; Ifiddk 
Silurian. 

OoUeeior$,—A. Murray, B. BeD. 
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CEPHALOPODA. 
Obthooeras Darwini. (N. sp.) 

Description. — ^The only specimen of this species collected is 8^ inches 
in lengdi ; section apparentlj' transversely oval ; lateral diameter at the 
larger extremity about 2 inches, at the mid-length 1^ inches, and at the 
smaller eztremiiy 1 inch. The dorso-ventnJ diameter at the smaUer 
extaremity is 9 lines, bat at the larger, in consequence of the imperfection 
of the specimen, it cannot be ascertained. In 2^ inches of the length 
there are 19 septa. These appear to be nearly flat or only gently con- 
cave. The siphuncle appears to be moniliform, 2 lines in thickness, and 
with its centre 6 lines from the dorsal and 8 lines from the ventral margm. 
The surface of the cast is longitudinally sulcated by obscure furrows about 
1 line apart, showing that the shell itself must be marked in a similar 
manner. The specimen is slightly curved. 

It is not certain to what extent the transversely ovate form of the sec- 
tion of this species may be due to compression. From the tBaot that the 
septa do not appear to be distorted, I think the measurements above 
^ven indicate the natural proportions. 

Locality and Formatian. — New Hope. In the Guelph formation; 
Ifiddle SUurian. , 

OoUector.—K Billings. 

Obthoosrab Sblwini. (N. sp.) 

De$cry>tion. — ^This specimen is 8 inches in length ; lateral diameter at 
the larger extremity 14 lines ; at the smaUer 9 lines ; the dorso-ventral 
diameter seems to be a littie less, but one side of the specimen is imper- 
fect. In a length of 8 inches there are 24 septa. The siphuncle appears 
to be moniliform ; the inflations between the septa discoid, and 4 lines in 
diameter ; the centre of the siphuncle 8 lines from the ventral mar^. 

LocaUtjf and Formatian. — Gait. In the Guelph formation; Middle 
Silurian. 

ColUctar.—Ti. Bell. 

Ctbtocbras Ltsandbb. (N. sp.) 

jDM0r^»(Jm. — Shell elongate, sli^tly curved, and very gradually 
tapering. Section transversely ovate ; septa varying from moderately 
to rather stvon^y concave, from 16 to 20 in one inch ; siphuncle about a 
line in diameter, and almost in contact with the sheU on the ventral side ; 
ehamber of habitation apparentiy more than 1 inch in depth ; surfik^ 
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Pig. 146. 

Pig. 146. — (^octroi L^$ander,^a, Side riew of a fragment ; 6, (f, trantrerM 
wctioiis, showing some difference in form ; c, a portion of tbo 
▼mtial side gronnd down to the liplinnole. 

with fine engirdling undulations, 8 or 4 in (me line, so obscurely developed 
that, on a superficial glance, the shell seems to be somewhat smooth. 

A fragment of this shell 18 lines in length tapers about | of a line. 
The relative proportion of the dorso-ventral and lateral diameters of the 
section is somewhat variable. The following are the measurements of the 
sections of several fragments apparently belongmg to difierent individuals: 
Hj 7i ; 9, 7 ; 8, 6^ ; 8}, 6i. In these figures the larger number is tlie 
lateral diameter, and the smaller the dorso-ventraL In some fragments 
the ventral side is narrowly rounded along the middle, but in others it is 
like the dorsal nde gently oonvex. 

LocaUiyand Formation. — Cape Smyth, Lake Huron. Hudson Kver 
group. 

CUb^eor.— B. BelL 



Ctbtooibab Obodbs. (N. sp.) 

De$eript!on. — Section nearly circular, the dorso-ventral diameter 
slightly greater than the lateral. Aperture 15 lines m diameter ; sheU 
at 9 lines from the aperture, 11 lines in diameter ; depth of chamber of 
habitation 9 lines. The septate portion of ttie specimen is 21 lines in 
length measured on the ventral side, and in that distance there are 12 
septa. The specimen is so gently curved that in a length of 80 lines the 
arch formed by the ventral outline is only 5 lines in heif^t in the middle. 

This shell diiferB from C. 0r€9ie$ in being more gently oorved, and m 
having the ^wrture expanded. 

Loealitj/ and Formation. — New Hope. In the Guelpli fonnaitioo; 
Middle dorian. 

CSrfZeceor.— E. BiDingB. 
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PHRAaMOCERAS HeCTOB. (N. Bp.) 





Pig. 147. 

Fig. lAl.^^Phragmocirai Hector, a, side riew of the Bpecimen ; 6, Tiew of the 
cast of the interior. 

Description. — Chamber of habitation large, sub-hemispherical but lat- 
erally compressed so that at the last septum the dorso-ventral diameter is 
20 lines to a lateral diameter of 15 lines. The first 2| inches of the ven- 
tral contour is curved to a radius of about 18 lines. The chamber of habi- 
tation is 14 lines in depth. The septa are about 8 lines distant on Ihe 
ventral, and 1^ lines on the dorsal aspect. In the cast of the interior 
the ventral lobe of the aperture leaves a large ovate protuberance about 
6 lines across. The dorsal lobe is about 7 lines in length and 2| lines in 
width, and extends quite to the dorsal margm. 

Locality and Formation* — New Hope. In the Guelph formation; 
Middle Silurian. 

Collector.—^. Billings. 

AsoocERAS Newberbti. (N. sp.) 

Description. — Shell small, ovate, apex narrowly rounded ; contracted 
towards the aperture ; greatest diameter a little above the middle of the 
septate portion, at which point the lateral diameter is greater than the 
dorso-ventral in the proportion of 10 to 8. There are, apparently, three 
septa. The first of these crosses the back of the shell about two lines 
above the apex ; then traverses the side, proceeding obliquely iqpwurds at 
an angle of about 45° to the longitudinal axis, and croeaes the ventral 
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Fig. 148. 
Fig. 148.— wlteoccrot Newb^rryi, a, 6, tide riewt of two diflbreni speoimeiii. 

at four lineB above the apex. The other two are first seen on the side, 
where they seem to be combined and originate from the first m a single 
satore ; tiius united^ they ascend the side about four fines, carving 
sK^tly backwards: they then separate gradoaUy, and at eleven lines 
above the apex torn abruptly forwards and cross the ventral side, the 
greatest distance between them being just at the turn, where ihey are 
separated one line. The aperture is not preserved in any of the speci- 
mens collected. 

This description is founded on the most perfect speonnen seen, of which 
the above Fig. 148, a, is a view of the ri^t side, a little restored. The 
other three specimens are more or less worn and distorted. From these 
it seems that all three of the septa are united, <nr in some way so concealed) 
in the suture described as the first septum, that they cannot be seen in 
perfect specimens. G?he siphuncle is seen in the base or apex of two of 
the specimens, not quite half way between the centre and the dorsal 
margin. It is about 1 fine in diameter. 

Length of the best preserved specimen 12 lines ; dorso-ventral diameter 
at the point where the septum crosses the ventral side 7 lines, and at the 
most ventricose part below 8 fines. Greatest Uteral diameter 10 lines. 
Tlus specimen is from EngUsh Head, Anticosti. 

Another specimen from (}emache Bay (fig. 000, i) is a Utde longer, 
and as it is a little worn both on the dorsal and ventral sides, the proportions 
appear to be somewhat difibrent ; but when perfect they must be very 
nearly the same. It will be seen by the figure (i) that the uprij^ 
soturee at first separate, and then seem to unite again. This might 
constitute a spedfic difference ; but on account of the worn condition of the 
specimen, tiie markings are veiy obscure, and this appearance may be 
deceptive. 

In fonn, tins fitUe spedes resembles A. CanadeMe^ from which it differs 
greatly in the course taken by the first septum across the ventral side. 
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This species is dedicate^ to the emment American geolo^ and pal»- 
ontologisty Dr. J. S. Newbeny. 

Loealitjf and Formation. — ^English Head, Anticosti ; on the south side 
of the St. Lawrence, oppoflite Three Biyers; and also at Pomt Rich, 
Lake Huron. In the Hudson River group. The specimen represented 
by fig. 148, &, above, is firom Junoti<m Cliff, Anticosti, in Division 1, base 
of the Anticosti group, Middle Silurian. It is not quite certain that this 
latter is of the same species. 

CoOeetors.—J. Richardson, R. Bell. 



Additumal ipeciea firom variouB localitieB. 
Cybtia Mtbtea. (N. sp.) 









Fig. 149. Fig. IM. 

Fig. 149.— QrrHa J^«ii.— a, Yentnl view ; 6, view of the itm ; e, Bide yiew. 
150.— CUrJoiMtta i^vOf. a, tide, end 6, donal Tiew. 

2>0fcnj9£u>n.— Ventral valve pyranudal, much elevated ; area large, 
flat, at ri^t angles to the plane of the margm ; beak acutely pointed, not 
incurved ; foramen narrow, dosed all the way to the beak by a stron^y 
convex deltidium; a shallow mesial sinus, which is gently concave, 
commences at the fixmt mar^, with a width equal to a little more than 
one4hird the length of the hinge-line, and runs all the way to the beak,^ 
where it diminishes to a point. The dorsal valve is sub-elliptical ; cardinal 
an^ee slightly rounded ; sides gently convex and convergmg towards the 
front margin ; the latter with a gentle concavity in the middle, formed by 
Ae mesial sinus ; area smaU, lying in the plane of the margm. This 
valve is gently convex, with an obscure depr^ned convex mesial fold. 

Surfiice with fine radiating stri», about 8 in the widtii of one line. 

WidticL on tiie hinge-line 7 lines ; length of dorsal valve 6 Imes ; height 
of ventral area 4 Imes. 

LoedUty and Formadon. — South-west Point, AntioostL In Division 4, 
Anticosti group,- Middle Silurian. 

CotUdior. — J. Bichardson. 
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Chabionella ? Htalb. (N. sp.) 

Fig. 160, a, b. 

Dt$eription. — Ovate, both Talres about eqnaUj conrex ; length one- 
ei^th greater than the width ; apical an^e about 100^ ; cardinal edge on 
each ride of the beak gently concaye or nearly straight; rides gently 
convex; greatest width about the middle or a little above it ; front mar^ 
rounded. Ventral valve moderately convex, most elevated b the upper 
half; umbo narrow, obtusely sutHsarinate ; beak small, only slightly 
incurved, with apparently a perforated apex, and a deltidium below it. 
Dorsal valve uniformly depressed convex, with indications of an obtuse 
carination along the middle. Surface unknown. 

Length of largest specimen collected 8 lines ; width 7 lines ; depth of 
both valves 4 lines. 

The specimens are all in the condition of casts, and as there are no 
indications of a hinge-plate, I have referred the species to CharioneUaj 
provirionally. 

Locality and Formation. — Oalt. In the Guelph formation; Middle 
Silurian. 

CoUectars. — J. Bichardson, R. Bell. 

Genus Trihxrella. (N. gen.) 

Generic Characters. — Shell large, ovate or circular ; valves moderately 
or stron^y convex ; beaks solid and transversely striated, as in the genus 
Obolu$. Interior of each valve with three lon^tudinal septa of variable 
length which support a horixontal flat or concave pbite. In the surface of 
this plate the muscular apparatus was either wholly or in part attached. 
On each ride there appears to be a small ovate muscular impresrion, as in 
Ohohu. Surfiu^e of the shell with concentric accretion ridges or strin. 
Shell thick. 

This genus is allied to Obolue^ from which it diffars in the possearicn of 
the lon^tadinal septa. 

Tbdckbilla oeandib. (N. ap.) 

Description. — Shell large, ovate, greatest width a little in advance of 
ttie nud-length ; rides gently convex, front marp^ broadly or uniformly 
rounded; epical extremity apparently obtusely pomted. Both valves 
moderately and unifonnly oonvex ; greatest tumidity a little above the 
middle ; unbo of dorsal valve broadly rounded. Judging from some of 
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rig. iM. 

Fig. 161.— 7ViffMre/2a gratidii, a, eaat of interior of the supposed donal valye ; 
b, other side of the same cast, showing the characters of the inte- 
rior of the Tentral ? ralre. 

the impresfflons, the ventral valve has a flat, solid, transverseljHgtriated 
area fonnrng an obtuse angle with the plane of the lateral margin. Sai> 
figure of shell with obscure concentric accretion ridges. 

Length of large individual about 8 inches ; width about 2) inches. 

The casts of the interior of this species vary greatly in the length of the 
conical projections between the septa. Although not common, they have 
been found of all sizes from the length of 8 to 36 lines. The specimen 
above figured is one of the various forms. It yet remains to be asoer- 
tamed how many species there may be. 

LoeaUtjf and Formatian. — 6idt ; New Hope and Elora. In the Guelph 
formation ; AGddle Silurian. 

Colkdar.—J. Bichajrdson, J. Dalgleish, B. Bell, E. BiOings. 



TbDIBRBLLA ACUIONATA. (N. Sp.) 
Fig. ISl^lVMiirtllai 



IUmark$. — The fragment figured below appears to belong to a distinct 
species, differing from T. grandis in havmg the apical extremity much 
more pointed, and the longitudinal septa runnmg all ihe way to the beak. 
The specimen is too imperfect for description, and it is figured under the 
above name only provisionally. It occurs with T. grandi$. 
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Obolub Oaltinsib. (N. sp.) 





Fig. 161. Fig. 16S. 

Fig. 162.— 06oftw QaUmuU. 

Deieription. — Ovate, both Talves moderately ocmvex; ndes genflj, and 
front margm broadly rounded ; apical extremiiy of ventral valve 70^ ; 
greatest width a little below the middle. The area of the ventral valve is 
flaty with a concave groove along the middle ; and while in one specimen 
it lies nearly in the plane of the margin, in another it dopes a little 
oatwards. 

The largest specimen seen is 26 lines in length and 18 in width. 

'Locality and FarmaUan. — Oalt In the Gnelph formation; Middle 
Silnrian. 

Cfotteetars.—IR. BillingB, R. Bell. 

Obthocsus Piso. (N. sp.) 

Description. — Section circular, tapering eight lines in a length of five 
inches ; septa moderately concave, about twelve to the inch ; siphuncle 
moniliform, dilated, between the septa, to a diameter of about 1} lines, its 
centre distant about three lines firom ttie mar^, where the diameter of 
the fossil is 10 lines. The shell is preserved on the specimen, and tqppears 
to be quite smooth, but this may have been caused by cleanmg it from the 
adhesive shale in which it was found imbedded. It is most probably 
marked with fine engirdling stris. 

The specimen is 6 mcbes m length ; width at the larger extremity 14 
Knes, and at the smaller 6 lines. 

Locality and Formation* — Cape Sn^yth, Lake Hurcm* In the Hudaoo 
River group. 
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Pleurotomabia ? Viola. (N. sp.) 

Description. — A c^ist of the interior conristing of five whorls is twenty 
tibree lines wide at the base and eighteen Unes in height ; umbilicus nine 
lines wide, and on inside exhibiting all the whorls quite to the apex. 
The whorls are sub-cjlindrical, gradually increasing in size ; transverse 
section showing the form of the aperture elliptical, the width about one 
fourth greater than the height. Width of the aperture about eight lines ; 
height six lines. 

It is difficult to say whether this {(ml should be called B,Fleurotomaria 
or a Murchismiia. The cast resembles a short MurchUonia with slender 
cyfindrical whorls and a very wide umbilicus. On the outer side there is 
aome appearance of an angulation, as if there were a band on the margin 
of the shell. 

Locality and Formation. — Gait ; in the Gnelph formation. 

CoUecior. — E. Billing^. 

Pleubotomabia VaIiBEU. (N. sp.) 

Description. — ^Large, conical ; whorls five or mz, very gradually in- 
creasing in size, with a sharp-edged margin all round. On the upper side, 
as nearly as can bo ascertained from the cast, the whorls have an obtusely 
rounded angulation at about one third their width from the outer edge ; 
above this angulation they are flat or gently concave to the suture ; below 
it, also fiat, and descending with an abrupt slope to the outer edge. The 
latter presents a sharp angle of about 90^. Just below it a gentiy con- 
cave band about one and a-half lines wide. The remainder of the under 
side of the whorls is gentiy convex, uniformly rounded into tiie umbilicus. 
The aperture, as shown in the cast, is transversely ovate, d^ressed con- 
vex above and below, narrowly rounded on the inside and angular on 
the outside. Umbilicus about one half the whole width. 

Width 28 lines ; height 15 lines ; width of umbilicus 14 lines ; width 
of aperture 9 lines ; height of the same 6 lines. 

(Diis shell somewhat resembles P. Elora^ but differs in being angulated 
on the upper side of the whorls. 

Locality and FormaUou. — ^Galt; m the Qtieli^ ibnnation. 

Collector.— E. Billings. 
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Pleurotomabia Agave. (N. sp.) 




Fig. 153. Fig. 164. 

Fig. 153.— P/mroloMoria jigavt, 

154.— P Dryope, a and 6, different Tiews of the same specimen. 

Deseriptian. — ^Lenticular, with an acute margin ; apical angle from 
125^ to 145^ ; whorls three, forming a nearly smooth slope from the apex 
to the mar^. On the upper side the last whorl is gently concave in the 
outer half, or two-thirds of the width, and slightly convex or flat above ; 
in some specimens the concavity occupies the whole width ; upper whorls 
gently convex or flat ; apex generally rounded. The margm in the last 
whorl is thin, sharp, and a little turned upwards. On the underside the 
whorls are convex, most prominent a little within the mid-width where 
they are obtusely rounded angular. Umbilicus a little more than one- 
third the whole width, exposing the rounded inner edges of all t^e whorls 
to the apex. Aperture rhomboidal. Surface with fine stri» curving 
backwards to the margin. 

Width of an average specimen 22 lines ; height 10 lines ; width of 
last whorl, on the upper side at the aperture, 7 lines. The width appears 
to be from 15 to 24 lines ; the most common 20 lines. 

P. lapicida (Salter) is smaller and. has the aperture more nearly 
elliptical, and a much narrower umbilicus. 

P. Americana (Billings) has the outer margin rounded. 

P. aperta (Salter) has the whorls more slender, and the umbilicus 
wider. 

Locality and Formation. — Naquareau River, above Red River ; Trenton 
limestone. 

CoUtdor. — J. lUchardson. 



Plbubotomabia Drtops. (N. sp.) 

Fig. 154. a, ft. 

De$eriptian. — Shell turbinate; spire depressed conical; apical an^e 
about 100^ ; whorls three. On the upper side the whorls are concave for 
three-fourths their widtL ; the inner one-fourth next the suture convex* 
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The margin is tnmcated by a flat band, about half a line in width and 
nearly yerticaly sloping a little inwards and upwards. On the under side 
the whorls are strongly convex, obscurely angulated at the edge of the 
umbilicus ; there are indications of a faint concave band just below the 
margin. Umbilicus small ; when measured across from the angulated line 
of the last whorl, it is one-third the whole width, but it contracts to one* 
tenth the whole width in passing through this whorl, and seems to diminish 
only slightly thence to the apex. The whorls in the umbilicus are rounded. 
The aperture is sub-circular ; rounded on the inner and lower side, and 
angular at the edge, its height about equal to its width. The second 
whorl is slightly turretted above the last. Surface with fine and coarse 
«triffi, the latter being minute undulations of growth, about four in one 
line, all curving backwards to the margin both above and below. 

Width, from 10 to 12 lines ; height, from 7 to 9 lines. 

Locality and Formation. — Pauquette's Rapids, on the Ottawa River ; 
Black River limestone. 

Collector.— E. Billings. 

Plburotomabia Vitruvia. (N. sp.) 

Pescription. — Shell sub-lenticular; spire depressed conical, smooth; 
apical angle from 120"* to 180^ ; whorls three. On the upper side the 
whorls make a nearly smooth flat slope from the apex to the margin, which 
is narrowly rounded, and shows some indications of a band. Below the 
margin convex, gradually increasing in prommence to the edge of the 
umbilious which is rather sharply angulated. Li the umbilicus ihe whorls 
lire nearly flat, and sometimes forming an indistinct staircase to the apex. 
The umbilicus is about one-third the whole width, abruptly ascending 
from the angulated edge to the apex. Surface nearly smooth. 

The whole of the aperture has not been observed, but several silicified 
fragments show that the inner lip is nearly straight and approaching the 
vertical, slightly convex in its. upper, and concave in the lower half, giving 
^an obscure sigmoid curve. It is much extended downwards, making the 
depth of the body whorl at the angle of the umbilicus at the aperture 
more than one-third the whole height of the shell. 

Width from 12 to 18 lines ; height from 9 to 12 lines. 

This species is allied to both P. Americana and P. Progne^ but differs 
from the former in having the whorls flat in she umbilicus instead of 
rounded, while the latter has the umbilicus closed. 

locality and Formation. — ^Pauquette's Rapids, on the Ottawa River ; 
Black River limestone. 

Collector.— K Billings. 
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MuBCHisoNU Alexandra. (K. sp.) 

MuBoenoviA YnmooiA (Salter). Dee. 1, p. 23, pi. 5, fig. S. 

Description. — Shell rather large, tuxi^inate, acutely corneal ; apical 
angle firom 45"^ to 50"^ ; whorls about Biz, gtroDglj ventricose, with a flat 
band in the upper third. The aperture appears to be large and ovate ; 
the inner lip is thin and folded over so as to conceal the minute umbilicus. 
Surface finely striated. Length about 30 lines ; width of body whori 15 



This species is about the size and somewhat of the shape of itf. heUieincta. 
The principal difference is in the form of the upper part of the whorl. The 
lower two-thirds or three-fourths of the whorl is nearly uniformly convex, 
but the upper third descends abruptly to the deep suture. The band is 
quite flat, and being situated on the upper sloping part, ^ves to the whorl 
a truncated appearance. The lower edge of the band is defined by a 
small acute carina, seldom visible in specimens which are worn. 

In M. ventricosa (Hall) the whorls are strongly angulated in the middle, 
as in iif . perangulata. 

Locality and Formation, — ^Pauquette's Rapids, on the Ottawa River ; 
Black River limestone. 

C(9«ector.— Sir W. E. Logan. 

MkTOFTOMA 8UPEBBA. (N. Sp.) 




Fig. 166. 
Pig. 155.— Jfc/op/MUi tuptrha. Side view of a •pecimen wkfc b %iotL'm with fttall 
eoneretiont of silez, the Interior being perfectlj e&ptj. The line, 6, ihowt 
the form of the nperture. 

Deseriptum. — Shell large, depressed conical ; aperture drcular ; apex 
central, or very nearly so. An obscure carination runs from the apex to 
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the mar^ on one side, but elsewhere the shape is evenly conical. Thb 
inside of the shell is quite smooth, but the outside appears to be concoQ- 
trically striated, at least it is so. near the margm, where it is exposed for 
about a line in height. The concentric strise are crossed by coarser stris^y 
radiating from the apex to the margin, two or three in one line. 

Diameter of the aperture 27 lines ; height of the shell 18 lines. 

Locality and Formation. — ^Pauquette's Bapids, on the Ottawa Biver; 
Black lUrer limestone. 

CoUeetor. — E. Billings. 

Obthocb&as Drummondi. (N. sp.) 




Fig. 166. 
Fig. 166.— OrtAoceroi Drummmdu 

' Deicfiption. — Shell small, apparently slightly curved ; section elliptical, 
aearly obcular, the lateral diameter being a little greater than the dorso- 
ventnil ; tapering at the rate of a little more than a line to the inch ; 
from twenty to ildrty septa in a length of one inch, those near the chamber 
<»f habitation more closely crowded than those towards the apex ; siphuncle 
small, slightly dilated between the septa, situated close to t^e mar^n, but 
not in contact with the shell ; chamber of habitation proportionally deep, 
with sevens obscure shallow undulations or constrictions of the shell. 
Surface unknowp. 

This species i^ppears to be only two or three inches in length. Only 
two spedmens have been found however. The chamber of habitation ia 
10 lines in depth where the diameter of th^Hiperture is 5 lines. 
LocaUijf and Formation. — ^Near Emgston ; Black Biver limestone. 
CoUeetor. — A.. T. Drunmiond, Esq., of Kingston, to whom the species 
is dedicated. 

Obxhocsbas vxLox. (N. ep.) 

De$eription. — Shell rather large, slightiy curved, tapering at the rate of 
from twelve to fifteen lines in one foot of the length ; section circular ; 
septa moderately concave, from six to nine m one inch ; siphuncle large, 
cylindrical, marginal, in contact with the shell, its thickness about equal 
to one-third the whole diameter of the shell. The surface of the shell is 
marked with coarse, unequal, enprdling stri», distinctiy impressed,* from 
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twelve to twenty in an mch. These 8tii» cross the shell obliquely, cnr- 
Ting towards the apex on the Tentral side. Chamber of habitation 
unknown. 

Judging from the fragments that have been collected, this orChoceratite 
most attain a length of four or five feet. The following are the dimensions 
of seyeral specimens : 

1. Length 18 inches ; diameter of shell at the longer extremity 82 
lines, and of thd siphuncle 10 lines ; diameter of shell at smaller ex- 
tremity 15 lines, and of the siphuncle 5 lines. 

2. Length 10 inches ; diameter of shell at the larger extremity 26 
lines, aphuncle 8 lines ; diameter of shell at smaller extremity 16 lines, 
siphuncle 5| lines. 

8. Length 6 inches ; diameter of shell 22 and 15 lines ; siphuncle 
7^ and 5 lines. 

The aphuncle is sometimes found separate, and is always strongly 
marked by oblique encircling Unes, indicating the positions of the junction 
of the septa with it. The smaUer extremity is also filled with the organie 
deposit so characteristic of species of this type. 

This species must be closely allied to 0. ragpazy but has a more dender 
riphuncle. 

' Locality annd Formatian. — ^Mingan Islands, Idands of Montreal and 
Ksard, in loose blocks near Cornwall ; Chasy limestone. 

CoUeetar$.—Sk W. E. Lapm, J. Richardson, E. Billings. 

OrTHOOBRAS BIFFrDKNS. (N. Sp.) 

De$eription. — ^Apparently about one foot m length ; section circular ; 
tapering at the rate of from one and a half to two lines to the inch ; septa 
fix>m four to five to the inch, rather strongly concaye. The nphuncle is 
momliform, the segments between the septa subglobuhr or ovate, the diame- 
ter of each being equal to about one-fifth the whole diameter of the shell. 
The position of the siphuncle, as shown in three Afferent mdividualB, is, 
with its centre, about half way between the centre of the shell and the 
margm ; it is a littie more distant fit)m the mar^ than it is from the 
centre of the fossil. 

This species, both mteraaUy and exteraaUy, closely resembles 0. 
AUumettetuey so common in the Black Uver limestone. The siphuncle 
of that species, however, is in general Urger, being usually one-third tha 
whole width, rarely one-fourth. 

Length, from 8 to 12 inches ; diameter at aperture, 1 to 1^ inches. 

Locality and Formation. — Minpm Islands \ Chasy. 

CoJlUetor. — J. Richardson. 
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Ctrtocebas Isodobus. (N. sp.) 




Pig. 157. 



Fig. 168. 



Fig. 167.— CVr/oecrot Itodorui. a, Section at the last septam ; 6, side riew. 
168.— C. Huronenu. a and b, Section at the last septnm and side yiew. 

Descriptum. — Shell rather strongly ciunred, laterally compressed. Sec- 
tion oyatCy the dorso-ventral diameter, at the last chamber, being to the 
lateral in the proportion of ten to seven ; the greatest lateral diameter 
nearer the dorsal than the ventral side ; the aperture slightiy more 
strongly compressed laterally than the septate portion ; the dorsal side 
more obtosely rounded than the ventral. Septa one line distant on the 
side. Siphuncle, small, in contact with the shell on the ventral side. 
CShamber of habitation of moderate depth. 

The specimen is 2 mches in length measured along the curve of the 
ventral side. Dorso-ventral diameter at the aperture 10 lines, lateral 
6 (?) lines ; dorso-ventral diameter at last chamber 10 lines, lateral 7 
lines; dorso-ventral diameter at the eleventh septum 6 lines, lateral 
6 lines. Depth of chamber of habitation 10 lines. The ventral contour 
18 curved to a radius of 15 lines ; the radius of the dorsal curve is about 
12 lines. The siphuncle is a littie less than a line in diameter, and appears 
to be slightiy inflated between the septa. 

This species somewhat resembles (7. rimpleXy and indeed, fragments of 
the two, if collected together, could hardly be separated. The former is 
slightiy more curved, more narrowly rounded on the ventral side, and 
tapers more gradually than the latter. It is more curved on the dorsal 
dde, and larger than (7. Suronense. 

The aperture is not clearly shown in the specimen, but it is evidentiy 
compressed lateraUy, and even seems to be (although obscurely) of the 
key-hole shape of Phragmoeeras proematwrum. 

Locality and Formation. — St. Joseph Island ; Black River or Trenton 
limestone. 

CoUector$.—A. Murray, B. Bell. 
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CtBTOCODLAB HlTBONHKSS. (N. $pJ) 
Fig. 158. 0, h. 

De$eription. — Shell rather small, conatricted at the aperture ; the 
vantral ontlme more curyed than the dorsal ; section elliptical, the derso- 
Tentral diameter being aboat one-fifth greater than the lateral, at the last 
chamber, and at the aperture apparenUy one-third greater. In one spe- 
cimen the last three septa next the chamber of habitation occnpj a space 
of only one line, but the next seven occnpy six lines, measured on the 
ade. Li another specimen there are nine septa m mx lines, and in a 
third, ten septa in seven lines. Siphmicle small, close to the shell on the 
ventral side. Chamber of habitation of moderate depth. 

One of the specimens^ which consists of the cast of the mterior of the 
chamber of habitation, irith the last nine septa next thereto, is 16 lines in 
length, measared along the ventral carve. Dorso-ventral diameter at the 
amaller extremity 5| fines, lateral 4^ lines ; dorso-ventral diameter at die 
last septam 7^ lines, lateral 6 lines ; dorso-ventral diameter of the aper- 
ture 6 lines, lateral 4 Hnes. Depth of the chamber of habitation 
measared on the dde 6 fines, diameter of riphuncle about | a line. 

The ventral outfine, for 16 lines next to the aperture, is curved to a 
radios of about 14 fines. Qlie dorsal contour is ody slightly concave. 

Locality and Formation. — St. Joseph Island ; Black River or Trenton 
limestone. 

ColUetor$.—'R. Belli A. Murray. 

Ctbtooibas LieAUUs. (N. sp.) 

Description. — Shell large, gently curved ; section ovate, most obtusely 
rounded on the dorsal ade ; septa eleven in two mches ; chamber of habitap 
tion moderately deep and apparentiy with a constriction near the aperture. 
Siphuncle unknown. 

The specimen is 8 inches in length, curved on the ventral side to a 
radius of about 4 inches; but on the dorsal side the septate portion ia 
nearly straight, whfle the chambw of habitation is slighdy curved. Done* 
ventral diameter at the last septom, and also at the aperture, about 20 
fines. The lateral diameter cannot be clearly ascertained, but it appeait 
to be at the last septum, about 18 lines. Depth of the chamber of habilap 
tion, about 15 lines, llie dorso-ventral diameter at the eleventh septom 
appears to be about 14 fines. 

This species is very like (7. fnacrottomum (HaD), Pal. N. T., vol. i^ 
pi. 42, fig. lb, but is a larger fonn, and does not taper so rapidly. The 
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diameter at the aperture in the two species is the same very nearly, but 
at three inches therefrom it is 14 liaes in one specimen, and a little less ' 
than 12 in Prof. HaU's figures. 

Zoeality and Formation. — Drommond Island ; Hndson River formation. 

Collector. — ^A. Murray, 

Otbtocebas Juvbnaus, (N. sp.) 

Description. — Short, ventricose, rather strongly curved. Section nearly 
circular, near the aperture the dorso-ventral diameter a little longer 
than the lateral ; at the last septum circular, or very nearly so ; the 
ventml side is slightly more narrowly rounded than the dorsal. Septa 
about four in three lines where the diameter is seven lines. 

Surface obscurely reticulated. The transverse striae are mmute, not 
sharp, accompanied by a few obscure undulations of growth, and make a 
backward bend on the median fine of the ventral aspect. The longitudinal 
lines are straight, three or four in the width of one line, not strongly 
developed, but still distinctiy visible. 

The specimen is 21 lines in length along the ventral curve, wMch has 
a radius of 10 lines. Darso-ventral diameter at the larger extremily 
(supposed to be veiy near the aperture) 7} lines, lateral 7i lines ; at 
lines nearer the apex (supposed place of last septum) the dorso-ventaral 
diameter is 8| lines, lateral nearly 9 Ikiee ; from this point the shell 
tapers to a diameter of 6^ lines in the length of about 1 inch, the section ' 
still remaining circulari or nearly ao. 

LoealUy and JWmaftbm.-— Montreal; Ttea^oa limestone. 

Collector. — ^McLachlin. 

Ctbtoceras O&bstbs. (N. sp.) 

Dcscriptum. — Shell strongly curved ; in the first four and a^ialf inches 
of its length (measured on the outside) forming nearly a half circle with 
a radius of twenty-one lines ; the larger extremity with a more gentie 
curve than the smaller. Dorso-ventral diameter at the last septum four- 
teen lines ; lateral diameter at the same place twelve lines ; deptii of cham- 
ber of habitation fourteen lines. Where the dorso-ventral diameter is nine 
lines, the septa are nearly two lines distant on the ventral margin. Siph- 
vncle about one line in diameter, and witii its centre distant about ono 
line from the ventral margm. 

Locality and i^ormotion.— Tenth lot of the first concession of tiie 
Township of West Flamborough. Niagara limestone ; Middle Silurian* 

CoHector.—'R. Bell. 
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rior margin, an angle of alxmt 100^ ; axis short, abont half the whole 
length, moderately convex, not very strongly defined at the apex, but stiU 
distinct. Surfiiee punctate. 

Length of the best preserved head in a straight fine, not following the 
•urvature, 6 lines ; width at ihe posterior margin to the extremities of the 
spines 16 lines ; width between the apices of the eyes 14 lines ; width of 
the posterior half of the glabella 8 lines ; and of the anterior half 6 lines ; 
height of the head 6 lines ; height of the ocular cones about 2i lines ; 
diameter of the same at about half their height 1 fine. 

Another specimen, consisting of the thorax and py^dium in connection, 
but without the head, gives the following measurements : 

Length of the thorax 6 lines ; entire widtii 10 lines ; width of the axis 
8i^ fines. 

Length of the pygidium in a stndght line from the anterior to the pos- 
terior margin 5 lines; widtii between the posterior angles 8 fines; 
between the anterior angles 6 linop. The pygidium is rather strongly 
OQDvex. 

/. conifrom has the posterior portion of the glabeUa proportionately 
more narrow and prominent, and the front conical instead of rounded. 
These two species, however, are most closely alfied. 

Ifjcality and Formation. — ACngan Islands ; Chasy. 

Collectors. — Sir W. E. Logan ; J. Richardson. 



Sphakrexochus paeyus. (N. sp.) 

8, f onriM.— -BUlingi. Geology qf Canada^ p. 188, fig. 66. 



a b 




Fig. 161. Fig. 161. Fig. 163. Fig. 164. 



Fig. lBl,'-^8pkmr$xockut por9H9. a, fide t\ow of Um glabelU ; ^, upper side. 
163. — Ckiirunu Pompiliu$. The glabella. 
IBZ.'^LiehaM MmgatunsiM, a end 6, gUbelln of two ladiTidoels. 
164. — Rimopiewidu Canademii. Tbe glabella. 

LeMeripium. — ^Head exceedin^y convex, a Uttle more than half of a 
•phere, length and width abont equal ; posterior glabellar lobes ovate, per- 
fcotiy isolated, about one-third the widtii of the glabella ; middle and 
•atorior glabellar fiinows visiUe only on close examination, each extend- 
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ing about one-ifaird a<Hro68 ; neck segmeiit narrow; neck forrow extend- 
ing all across. 

Length and width of largest specunen seen, 4 lines. 

This species is only known by detached glabellse, and these so closely 
resemble S. mirua (Beyrich) ^at I have some doubts as to whether they 
should receive a new name. Forms veiy similar occur in the Quebec group. 

Locality and Formation. — ^Island of Montreal ; Chazy limestone : also, 
south side of Large Island, Mingan Islands ; Chazy, or Black fiiver. 

Collectors. — J. Richardson, E. Billings. 

OaStSUBXJS POMPILIUS. (N. sp.) 
Fig. 162. 

Description. — Of this spedes only the glabella, with portions of the 
fixed cheeks attached, and the neck segment broken off, hss been found. 
The glabella is rectangular; sides straight and parallel; front gently 
convex, with a very narrow marginal rim. There are three pairs of gla- 
bellar furrows, all extending about one^third across and inclinmg a little 
backwards. The posterior lobes are isolated. The anterior lobes occupy 
nearly two-fifths the length of the ghibella, and the others about one-fiftti 
each. The cheeks are punctured. The glabella is only moderately convex, 
not abruptly elevated in front 

Length of the glabella, without the neck segment, about 7 Imes ; wid& 
6 lines. 

Locality and Formation. — South dde of Large Island, ACngan Islands ; 
Chacy, or Black River. 

Collector. — J. Bichardson. 

LlOHAB MmGAlTBNSIS. (K. Sp.) 
Fig. 163. 0,6. 

Description.-^HesA very convex, abruptly tumid in front ; width of 
the middle lobe, at the neck furrow, about two-fifths the whole length of 
the head, exclusive of the neck segment ; the furrows on each side of said 
lobe nearly parallel fw about half the length, then curving outwards so as 
to make the width of the lobe in front equal to the length. The side lobee 
are of a reniform shape, truncated behind by the neck furrow, about two- 
thirds the length of the head, and in their greatest width about equal to 
the width of the median lobe in its posterior haUl Length of the largest 
specimen, exclusive of the neck segment, eight lines. Surface with 
numerous rounded tubercles, the largest of which are about half a line m 
diameter. 
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This species verj closely resembles L. Jukem from the Quebec group, 
but in that species the middle lobe is expanded at the neck-furrow and 
contracted in the mid-length. 

Locality and Farmation.-^hx the white limestone on the south side of 
Large Island, Mingan Islands ; Chazj, or Black River. 

Collectors. — Sir W. E. Logan, and J. Richardson. 

Remopleuridbs Canadsnbib. (N. sp.) 

Fig. 164. 

Description. — Head gently convex, somewhat abruptly elevated in front ; 
width of space between the eyes equal to the length of the head, neck 
segment well defined by the neck furrow, and with a tubercle in the middle. 
The eyes are two-thirds the length of the head ; their posterior and ante- 
rior comers at about an equal distance from each other (two-thirds the 
length of the head); the median projection of the glabella in frt)nt of the 
eyes is about one-fifth the length of the head. Surface under the lens 
finely tubercular. There are two pairs of very obscure glabellar furrows, 
and two smooth lines behind them representing the third or posterior pair. 

Length 4 lines ; length of the eyes 2] lines. Only one specimen of 
this species has been collected. 

Locality and Formation.— Frtmi concession of the Township of Clarence ; 
Chacy. 

Collector.— J . Richardson. 

Ha&pbs Ottawaxkbib. (N. sp.) 





Fig. 165. Fig. 166. 

Fig. 165,'^Batpu Ottawointu. 

166.— H. IkmtoiU. The gUbilla dlftortMl in posterior half. 

De«<Tipeum.— Head strongly convex With a wide punctured border, 
which extends backwards to about the thirteenth segment of the thorax. 
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ing abont one-thkd aoross ; neck segment narrow; neck forrow extend- 
ing all across. 

Length and width of largest specimen seen, 4 lines. 

This species is only known by detached glabellae, and these so closely 
resemble S. mirus (Beyrich) that I have some doubts as to whether they 
should receive a new name. Forms very similar occur in the Quebec group. 

LocaUty and Formation. — ^Island of Montreal ; Chazy limestone : also, 
south side of Large Islandi Mingan Ldands ; Chasy , or Black fiiver. 

Collecton. — J. Bichardson, E. Billings. 

OfflBIRtJRTJS POMPnilUS. (N. sp.) 
Fig. 162. 

Description. — Of this species only the glabella, with portions of the 
fixed cheeks attached, and the neck segment broken oflf, Ims been found. 
The glabella is rectangular; sides straight and parallel; front gently 
oonyex, with a very narrow mar^nal rim. There are three pairs of gla- 
bellar iurrows, all extending about one^third across and inclining a litfle 
backwards. The posterior lobes are isolated. The anterior lobes occupy 
nearly two-fifths the length of the glabella, and the others about one-fifili 
each. The cheeks are punctured. The glabella is only moderately convex, 
not abruptly elevated in front. 

Lenglii of the glabella, without the neck segment, about 7 lines ; wid& 
6 lines. 

Locality and Formation. — South side of Large Island, ACngan Islands ; 
Chazy, or Black River. 

Collector. — J. Bichardson. 

LlOHAS MlNGAlTBNSIS. (K. Sp.) 
Fig. 163. a,ft. 

De^mp^n.— ^Head very convex, abruptly tumid in front ; width of 
the middle lobe, at the neck furrow, about two-fifths the whole length of 
the head, exclusive of the neck segment ; the furrows on each side of said 
lobe nearly parallel fw about half the length, then curving outwards so as 
to make the width of the lobe m front equal to the length. The side lobes 
are of a reniform shape, truncated behind by the neck furrow, about two- 
thirds the length of the head, and in their greatest width about equal to 
the width of the median lobe in its posterior haU*. Length of the largest 
specimen, exdumve of the neck segment, dg^t lines. Surface with 
numerous rounded tubercles, the largest of which are about half a line in 
diameter. 
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line ruxming acroes the neok eegmeiit one iDflk. Tbe margin is prolonged 
backwards thirteen lines from the neok famm. The head is rather strong 
convex, its elevation at about mid4engtii of the glabella being about four 
lines in the specimen, althou^ a little depressed by distortion. The gla- 
bella is strongly convex, being elevated nearly one Une above the level of 
the checks ; it is obtusely rounded m fronti and appears to be nearly as 
broad where a line drawn throogh the eyes ^roflses it as it is at the neck 
furrow, but on this point there is some doubt as the posterior portion is 
orushcd. The neck furrow is waQ defined across the glabella, and curves 
a little forward on the median line. The nedc s^ment is well developed. 
On each side of the base of the glabella, there is an irrep^ularly semi-oval 
space, the outer margin of whidliy is abruptly sunk about half a line below 
the general surface of the cheeks. This space is bordered on its posterior 
margin by the neck furrow ;--an the outer and anterior side, by a nearly 
vertical elevation of the crust of the cheek, the outline of the space making 
an obtusely rounded curve on the outside and then turning inward and for> 
wards to tiie glabella, which it reaches at an acute angle on a line crossing 
the eyes. There appears to be a slightly impressed glabellar furrow on each 
ade, which commences at about one line from the neck furrow, at about 
one-third the width of the glabella fix)m the side of the same, and runs 
dbliquely forwards and outwaida, reaching die side at about one Une behind 
the eye. In front of this, there appear to be two small depressions in flie 
ade of the glabella, close to the sur&oe of ike cheek and oi)posite the eye. 
A line drawn across the head through the eyes would cross the glabella at 
about one third its length from the fit)nt. The eyes are small tubercles, 
scarcely half a line in diameter, and situated about two lines from the side 
of the glabella. A small threadlike ocular ridge runs from the eye for^ 
ward, nearly to the front of the glabella, but does not appear to cross the 
small dorsal furrow which runs round the sides and front. The neck-«cg- 
ment forms a vortical elevation along the posterior margin of the head, 
half a line in height, and curving backwards gradually passes into the pos- 
terior prolongations of the head. These, as fiur as they can be seen, are 
nearly vertical, but sloping a little inwards and upwards. 

The surface of the whole head is covered with small irregularly polygonal 
pits, separated fitmi each other by sharp^ged waEs. On the cheeks these 
pits are, on an average, about one^burth of a line across, but they vary in 
siie, some of them being much smaller than the others. They seem to be 
in general a little smaller on the glabella than on the cheeks. Where a 
portion of the crust is broken aw^ from the front of the head, a cast of 
the inner surface can be observed. It is eofMed with small round tubercles, 
about three in one Ibe. 

This species diiexs from JSEiqMi ONtJgiMtety the only species hitherto 
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described from ihe Lower Silurian Bocks of Canada, in having the glabella 
more obtusely rounded in front, and in the remarkable characters of the 
surfibce, which is reticulated, all over the head, by the sharp lines separat- 
ing the angular punctures ; while in H, anUquattu the glabella is smooth or 
only minutely punctured. 

Dedicated to Mr. Wm. Denton, of Painesville, Ohio, who discovered it. 

Loedlily and Formation. — Ottawa ; Trenton limestone. 

Stbnopora Huronbnsis. (N. sp.) 

Description. — Corallines forming large rounded masses, sometimes one 
foot in diameter and nine inches in height, covered with small conical ele- 
vations from two to four lines in diameter, the most prominent about two 
lines in height, and being distant irom each other from one to six lines, 
(measuring from the centre of each). The tubes are small, there bemg 
about four or five in the width of one line, larger on the summits of the ele- 
vations, where, also, they exhibit a tendency to an arrangement m lines 
radiating from the apex of the elevations. In some of the weathered seo- 
tions an obscure lamellar concentric structure is exhibited, similar to that 
of Stromatopora eoncentrica. 

Locally and Formation. — Cape Smyth, Lake Huron ; Hudson Biver 
formation. 

CoUetAar.—B.. Bell. 



5. — New Species of FossiU from the limestones of the Quebec Group 
from Point Lims and other localities in Canada East. 

Oethis Battib. (N. sp.) 

JOescriptian. — Shell of medium oie, semi-elliptical ; hinge line about 
one-fourth more than the length ; cardinal angles varying from about 80^ 
to 90"* ; sides straight and either parallel or a little convergbg for one-half 
or three-fourths the whole length ; anterior angles and margin rounded ; 
ventral valve with the umbonial region narrowly convex ; much compressed 
towards the cardinal angles ; a deep rounded mesial sinus one-third the 
whole width and dymg out at about half the length from the front margm ; 
sometimes an incipient fold in the middle of the smus ; area low ; beak 
minute, a littie depressed below tiie umbo. Dorsal valve moderately con- 
vex, with a short mesial fold corresponding to the sinus in the other valve. 
SorGMse with fine staus apparently four or five in one line with indications 
of oonoentrie striak 
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Width on the hmge line 6 or 7 lines. The area of the ventral valve 
Beems to be 'less than a line in height. All the specimens are imbedded in 
stone so that the area and foramen cannot be seen. 

This species resembles 0, Marxa^ (ante, p. 187, fig. 114,) but is not so 
convex. 

Locality and Formation. — Point L^vis ; limestone No. 2, Quebec. 

CoUeetors. — Sir W. E. Logan, and T. Devine, Esq. 

Clisospira. (N. gen.) 

Generic Charactere. — ^Aperture widely expanded all round in a plane 
which is at a right angle (or nearly so) to the longitudinal axis of the spire, 
the hitter conical. The cavity occupied by the animal appears to be, at 
least in the lower part, not spirally coiled, as in the ordmary gasteropods, 
but straight and central, with the lip spread out all round, trumpet-like. 
There is some evidence that towards the apex of the spire, it is spirally 
coiled, but neither of the two specimens collected has this part preserved. 
The suture is distinct in the spire, but seems to become obsolete on 
approaching the lip. 

The specimens are so imperfect, that the affinities of this curious fosal 
are not very apparent Even the shell has a different aspect from that of 
any gasteropod I have seen in the Lower Silurian rocks, being nearly black 
with a homy texture. 

Clisospira curiosa. (N. sp.) 
b 




Fig. lel^^Cliaotpirm curiam, a, tide Tlew ; b, Ttow of the Bpecimen, looking down 
npon it from abore. 

Description.— AferixiTe trumpetJike, expanded to a width of about one 
mch; spire central, or nearly so, sinistrally coiled, about five lines in 
diameter at the height of six lines, about seven lines at the base, or where 
it pass e s into the wide lip. The whoris are depressed convex, and the 
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suture, where the shell is preserved, only slightly impressed. The spire 
is nearly vertical on one side and slopmg on the side opposite. The shell 
is nearly black, and of a lamellar structure. 

The least of the two specimens collected has only two whorls, and part of 
the third preserved, so that the characters of the apical portion are unkno¥m. 
The shell is somewhat exfoliated, and does not shew the surface markings. 
When placed with the aperture downwards, and viewed from above, the 
lip is seen as a nearly circular disc-like expansion, the spire forming a 
central elevation. 

Locality and Formation. — ^Near St. Antoine, above Quebec, in a 
boulder with Subiditet Psyeke; Quebec group. 

Collector. — J. Richardson. 



HOLOPBA LBIOSOMA. (N. Sp.) 




Pig. 168. 






Fig. 168. — Holopta Uiotoma, 
169.— 5fi6«/a<f P*ych€. 
170.— itfurrAuonia Jessica. 
171.— ilf. Caaandra. 



Fig. 170. 
View of the upper side. 



Fig. 171. 



Description. — Shell small, sub-globular, consisting of two whorls ; the 
last one constituting nearly the whole bulk ; the apical whorl very small, 
scarcely elevated above the general surface. The aperture is not exposed 
in the specimen examined, but it must be nearly circular, as the whorls 
appear to be uniformly ventricose and smooth. 

Width about 6 lines ; height about 4 lines. As the base of the shell of 
the specimen is imbedded, the precise proportions cannot be ascertained. 
This species closely resembles JET. ffibberuiay but has the whorls more uni- 
formly ventricose. 

Locality and Formatian. — Point L^vis ; in limestone No. 8, Quebec 
group. 

Collector. — J. Richardson. 
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CtCLONBMA PHiBDRA. (N. 8p.) 

Deicriptian. — Shell of about three yentrioose whorls; apical an^e 
about 65° ; sorface with numeroiis spiral atrise, or minute carin», three or 
four m the width of one line, with concave spaces between, those on the 
margm the strongest. These are crossed by yeiy fine ptrin parallel with 
the Aperture. 

T1m» specimen is imperfect and partly imbedded. Its height appears 
to haye been about 8 lines. The surface characters are similar to those of 
0. bilizj but the whorls are more conyex, and the suture more deeply 



Locality and Formation. — ^Near St. Antoine, aboye QuebeCyin a boulder 
with SubuJiie9 Ptyche ; Quebec group. 
ColUetar* — J. Richardson. 

SUBULITBS FSTCHS. (N. Sp.) 
Fig. 169. 

Deier^tion. — ^This species is only known by seyeral fragments. Whorls 
fiye or six, depressed conyex, with the suture slightly impressed, resem- 
bling, in these respects, all the other species of the genus. The largest 
specimen examined, consists of the last three whorls, the apcal two or 
three broken off. Its length is 21 lines, and diameter of last two wharls, 
12 lines. When perfect it must haye been about 2]^ inches m length. 

It is larger than S. pudla^ but not so slender in its proportions, and it is 
much smaller than S. $ubfu9\formi9 o{ the Trenton limestone. 

Locality and Formation. — ^Near St Antoine, aboye QuebeC| in a 
boulder, with trilobites of the Quebec group. 

Cottector. — J. Richardson. 



Ophilra pbofunda. (N. sp.) 

Deicriptian. — ^The specimen is tweWe lines in diameter, and consists of 
three whoris, mduding a minute one in the centre. Upper side of iriioris 
uniformly conyex ; suture distinct ; outer side gentiy convex, most tumid 
a little above the mid-height ; umbilicus about thi^-fourtfas the whcrio 
width with an acutely rounded edge ; inner side of whorls in the ombilioQS 
gently convex. Surface unknown. 

The spire is depressed below the outer whori, so that the specimen is 
doubly concave. The width of the spechnen is 12 lines, and as the last 
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whorl is broken off, it wm, when perfect, probably several lines wider ; 
width of last whorl, where broken off, 4^ lines ; height 6^ lines. 

Locality and Formation. — ^Pomt L^yis ; in limestone No. 2, Quebec 
group. 

CoUeetors. — J. Bichardson and B. Bell. 



Ophileta abdita. (N. sp.) 

I>e$eriptian. — ^From one to three inches across, consisting of firom three 
to five slender whorls, uniformly rounded on the upper side. Spire flat, 
or concaye, umbilicus probably wide and concave, but not obsenred. 

The specimens are all partially imbedded, shewing only the upper side. 
The best presenred 2^ inches across ; the last whorl, where broken off, 7 
lines wide. It i^pears to have five whorls. This may be a variety of the 
M. profunda J but the whorls are more slender, and it has a different aspect. 
It occurs along with M. profunda at Point L£ vis, and also at Philipsburgh. 

MuBOHisoKiA Jessica. (N. sp.) 

Fig. 170. 

De^mptitm.— Shell of medium size ; apical angle between 50® and 60® ; 
whorls about four, strongly convex, with a rounded angle a little above the 
middle, thence to the suture depressed convex, below the angle more uni- 
formly ventricose. The body whorl is large, forming more than half the 
length of the shell. The suture is deep and the whoris strongly project- 
ing. Sur&ce unknown, the specimen being a cast of the interior, on which, 
however, are impressed numerous obscure grooves which cross the whorl 
from the suture backwards to the angle, and then gently forwards. 

Qlis riiell is closely allied to M. ventrico$a (Hall), but differs in not 
being so oblique, and in having the shell undulated. 

Locality and Formation. — Pomt L^vis ; m limestone No. 2, Quebec 
group. 

CoUedar. — J. Richardson. 

MuBOHisoKU Casbanbba. (N. sp.) 

Fiff. 171. 

DucripHim. — Shell rattier small, i^cal ang^e between 50^ and { 
whorls about five, stron^y and uniformly ven^cose, with a narrow indis- 
tinct band about the middle. Surface unknown. 



190 

Length of the specimen 9 lines ; width at the bodj whorl 7 lines. Has 
the shape of M. bellicinctay but is smaller and not so acute. 

Locality and Formation. — Point L^vis ; in limestone No. 2, Quebec 
group. 

Collector, — J. Richardson. 

MuRCHisoNiA Sylvia. (N. sp.) 

De$eriptian. — Apical angle about 80^ ; whorls four, strongly yentricoee, 
with a median band which forms on the cast of the interior an obscure 
rounded angulation. Surfiice of the cast with narrow, faint grooves cross- 
ing from the suture backwards to the band, and then forwards. 

Length of largest specimen 10 lines ; width at the body whorl about 
the same. 

Differs firom M. Canandra in being proportionally shorter and more 
oblique. 

Localitjf and Formation. — ^Point L^vis ; in limestone No. 2, Quebec 
group. 

Collectari.—J. Richardson, R. Bell, T. C. Weston. 



Plbubotomabia Qubbbcknsis. (N. sp.) 
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Pig. Ita. Pig. ITS. Pig. 174. 

Plgt. 171^X74.^ PUundomaria QuibteeniU. Pig. 1T4. A polished section throagh 
A specimen, showing the wide ombilloos. a, magnified Tlew of the margin of 
the bod J- whorl. 

Description. — Shell pyramidal, varying in height, consistmg of five or 
six slender whorls. The whorls are usually nearly flat on the upper mde, 
the surface formmg a straight slope firom the acute apex to the angular 
margin of the body-whorl ; sometimes gently convex with a tendency to 
become slightly concave in the lower half. On the under side the moot 
convex part of the whorl is close to the umbilicus, the edge of which is 
obtusely rounded angular. From the margin to the umbilicus the whoris 
are depressed convex. The margin of the body-whorl is somewhat 
acutely angular, narrowly rounded. The umbilicus is wide, being at 
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least half the whole width. Surface with fine striae, which curve back- 
wards from the suture to the margm, and then forwards to the umbilicus. 
The specimens usually show numerous shallow undulations following the 
course of the fine strise. 

Width of a large specimen 18 lines. 

Besides the form above described there are several others, which are 
either varieties, or closely allied species. I propose to classify them, as 
follows, provisionally : — 

1. P. rotundwpira. — Spire not so much elevated as that of P. Qtie- 
beeensiSj and rounded at the apex. 

2. P. JMissUqiun. — About 2 inches wide ; whorls more convex, both 
above and below. This form occurs at Phillipsburgh in the upper part 
of the limestone. 

8. — A form with wide whorls, resembling P. CanadenMy and not 
distinguishable therefrom in imperfect specimens. Occurs at Phillips- 
burgh. 

All these are closely related to P. Americana^ P. Progne^ P. calcifera^ 
P. CanadenMj P. aperta, and many others ; different localities, appar- 
ently, having one or more varieties. 

Locality and Farmatian. — P. Quebeeenm and P. rotundispira occur 
at Point L^vis in limestone No. 2, Quebec Oronp. 

CoUectari. — Sir W. E. Logan ; T. Devine ; J. Bichardson. 

Ctbtogbras Metsllus. (N. sp.) 





Pig. 1T5. Fig. 176. 

Fig. m^Cyriourai MttOlui. Bide riew. 
176.— C, Dieiy$. » » 

Description. — Shell gently curved; section circular, or nearly so; 
septa about eighteen to the inch ; chamber of habitation proportionaUy 
very deep. Siphuucle unknown. 
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The specimen is 2| inches in lengQi, curved on the yentral nde to a 
radius of 2^ inches ; diameter at the aperture 11 Imes, and at 1{ inches 
from the aperture 8 lines ; depth of chamber of habitation 14 lines. 

This species resembles C. Syphax rerj closely ; but as the chamber of 
habitation is nearly twice the depth, the form oS the animal must have been 
different. I yenture, therefore, to dassify it aa a distinct species, but 
should this separation turn out to be erroneous, I beg that botli fi)nn8 may 
be referred to C. Metdlus. 

Locality and Formation. — ^Point L^vis; limestone of the Quebec 
group. 

CoOMeor^.—R. Bell, T. C. Weston. 



Ctbtocsras Diotts. (N. sp.) 

Fig. ITS. 

DeMcription. — Shell moderately cunred ; section elliptical, flie dorso- 
▼entral being, as neariy as can be ascertuned, one-fourth greater than 
the lateral ; septa between forty and fifty to the inch, with seyeral slight 
undulations ; diell apparently smooth. 

The best specimen ooOected is* a portion of flie larger extremity. It 

is 11 lines in length ; tiie d<Nrso-yentral diameter is 7 fines at the larger 

extremity and 5 at the smaller ; tlie yentral contour is arched to a radius 

, of about 16 lines, but it is most probable that towards the apex it becomes 

more sharply curyed. 

Although a number of fragments <^ this species have been obeeryed, 1 
haye not been able to ascertain the position of the siphunde. The 
dimennons of the chamber of habitation are also undetemnned. 

This spedes is distinguished by its numerous thin and closely crowded 
septa. 

Locality and JWrnatitm.— Pomt L^yis ; limestone of the Quebec 
group. 

Cott€eiors.—J. lUchardson, R. Bell. 
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Gtbtoceras Albthes. (N. sp.) 




Pig. 177. 



Pig. 178. 



Fig. 179. 



Pig. 177. — C^rtoctrat JUtiUt, a, Tentral riew ; 6, eecdoD ; c, side. 

178.— C. SjpAox.' Ventral Tiew. i 

179.— Cyr/oceHiui Mireuriui, Side riew. 

Description Shell small, slender, gradually tapering, gently curved ; 

section elliptical, the dorso-ventral diameter being about one-fourth, or 
one-third greater than the lateral ; septa about fourteen or fifteen to the 
inch; siphuncle small, in contact with the shell on the ventral side. 
Chamber of habitation proportionately very deep. Surface unknown. 

The only specimen collected is 13 lines in length ; dorso-ventral dia- 
meter at the aperture 5 lines ; lateral diameter 8} lines ; dorso-ventral 
diameter at the smaller extremity of the specimen 3 lines; depth of 
chamber of habitation 9 lines. It is possible that the specimen may be a 
little distorted by lateral compression. The diameter of the siphuncle is 
about half a line, and its section is not quite circular, bemg flattened on 
the ventral side, where it is in contact with the shell. The curvature of 
the ventral side, so &r as it can oe ascertamed, fi)r the portion preserved, 
is that of a circle with a radius of 15 lines. It is probably more sharply 
curved near the apex. 

This species differs from all the ordinary forms of this genus found in 
the Lower Silurian rocks of Canada in its slender proportions and coii4>ar 
ratively distant septa. A small species, 0. exiguumj occurs in the Black 
River limestone somewhat like it, but with a circular section. 

Locality and FomuUionp — Point Ltfvis ; in limestone No. 2. Quebec 
group. 

Collector.— R. Bell. 
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Ctrtocbras Stphaz. (N. sp.) 

Pig. 178. 

Daeription. — Shell only slightly carved ; Bocticm nearly circular, the 
dorso-ventral diameter being a little greater than the lateral ; chamber of 
habitation gently contracted from the middle to the aperture ; siphuncle 
small, in contact with the shell on the ventral side ; septa, eleven in seven 
and a half lines. 

Several specimens of this species have been collected, the best pre- 
served of which has the following dimensions : Length 16 lines ; lateral 
diameter of the- aperture 7^ lines ; lateral diameter at the smaller 
extremity 5 lines; depth of chamber of habitation 8^ lines. The 
siphuncle is about a line in diameter, and its section is nearly semi- 
eircukr, being much flattened on the side next the shell. 

LoeaUty and Formation. — ^Pomt L^vis ; limestone of the Quebec 
group. 

ColleetarB. — J. Kchardson, R. Bell. 

Ctbtocbrika Mbrcurius. (N. sp.) 

Fig. 179. 

De$eriptian. — Shell short, abruptly tapering, rather strongly curved ; 
section elliptical, the dorso-ventral diameter being, as nearly as can be 
ascertained, one-third or one -fourth greater than the lateral. The septa, 
measured on the surface on the ventral side near the chamber of habita- 
tion, are about half a line distant, but on the dorsal side near the apex 
they must be much closer together. # 

Associated with the two specimens represented by fig. 179, in the 
same rock, were found two other fragments. One of these fragments 
shows a section of the siphuncle, and that its position is in contact with 
the shell on the dorsal side, while its dorso-ventral diameter is about 
three-fourths the lateral diameter of the shell. In a polished longitudinal 
section through this fragment, there are ten septa in the length of two 
lines. This would be double the number shown by the other in the same 
space, but in this latter the measurement gives the distance on the surface 
where they (the septa) come out obliquely, and are consequently not 
so approxinu&ted. 

This species must be very closely allied to 0. typiea. The septa, as 
shown by one of the fragments of the former, are the same in number, in 
the same length as the grooves on the inside of the uphuncle of the latter. 
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The siphuncle of this species is larger than that of the other. The 
transverse sections differ in being more narrowly rounded on the 
ventral than on the dorsal aspect in Q. typica^ while in C, Mercurius 
both the ventral and dorsal sides have the same form of convexity. 

The specimens are, however, very imperfect, and further, discoveries 
may render some modifications of the descriptions of these two remarkable 
cephalopods necessary. 

The dorso-ventral diameter of one of these specimens next to the 
chamber of habitation is 9 lines ; lateral diameter 6 lines ; dorso-ventral 
diameter of the siphuncle in the same specimen 4 lines ; lateral diameter 
3 lines. 

Locality and Formation. — Point L^vis ; limestone of the Quebec 
group. 

CoUector$.—R. Bell, T. C. Weston. 

DiKBLOCEPHALUS DeVINEI. (N. Sp.) 





Fig. 180. Fig. 181. 

Fig. IBO.^DiktloeephaluM Dtvinei. The glabella. 

181.— Pjgidiom tapposed to belong to this species. 

Description, — ^Head large, moderately convex, and apparently with a 
flat margin, the width of which has not been ascertained. Glabella oblong, 
convex, its outline on a side view uniformly arched from the front, back- 
wards, to about the mid-length, then nearly straight ; sides straight and 
conver^g towards the front, which is also nearly straight, or gently 
convex, and about one-fourth narrower than the base ; neck furrow wide, 
but somewhat obscure, deepest on each side of the middle, a little turned 
forwards at the ends, which do not quite reach the dorsal furrows; 
posterior glabellar furroWs, with their anterior extremities, just behind the 
nud-length, directed obliquely backwards and inwards at an angle of 45^ ; 
two anterior pairs of furrows, all very obscure; neck segment wide. 
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depressed convex, with a minate tabercle in the middle. The margin of 
the head appears to be wide and somewhat concaye. At each of the 
anterior angles of the glabella there is a shallow depression. The dorsal 
farrows are narrow and obscurely impressed. Pygidium strongly convex 
in the central region, the marginal third becoming gradually flattened ; 
margin not preserved ; axis narrow, conical, strongly convex, five strong 
rounded rings, besides the terminal one, which is about one-third the 
length of the whole axis and gradually declines backwards ; side lobes, 
with the four anterior ribs well defined, and each divided into two by a 
deep groove, which commences close to the axis ; at their outer extremi- 
iies the ribs gradually die out ; there are indications of a fifth and ter- 
minal pair of ribs. It is probable that the pygidium is bordered by a flat 
smooth margin. 

Surfiice of the head and pygidium smooth. 

Length of the largest glabella seen 14 lines; width at the neck 
segment 11 lines ; width at the anterior margin 8 lines. 

This trilobite probably attiuns a length of 4 or 5 inches. 

The pygidium and head have not been seen in connection, but several 
of each were found in the same piece of stone, and so associated, that I 
have no doubt of their being rightly referred. 

This species is closely allied to D. magnificui. It is dedicated to 
T. Devine, Esq., of the Grown Land Department. 

Locality and Formation. — Point L^vis, in limestone No. 2 ; Quebec 
group. 

Colledan.—'Sivt W. E. Logan, T. Devme, and T. 0. Weston. 



DiKELOCEPHALUS HI8INOERI. (N. Sp.) 

a 






Fig, 182. 



Fig. 183. 



Fig. I8i. 



Pig. 181.— IMItc(oe<|4«iau HUingtri, 

1S8. — D. idUit, rarietj of D. Ovc^— «, gUbelU; 6, sappoted pjgidiam. 
184.—/). BuMtrU. 



DueripUan. — Glabella oblong, tranoatoK)onical, narrowed towards the 
front, convex ; the outline on a side view rather abruptly elevated in finont, 
flien gently arched to the neck furrow ; sides straight ; anterior angles 
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rounded ; front margin gently oonyex ; dorsal furrows well defined to the 
front ; neck-furrow most strongly impressed on each side of the middle ; 
posterior glabellae-furrows oblique, situated behind the mid4ength ; two 
pairs of anterior furrows ; all the furrows very obscure. The anterior 
margin of the head is thin, narrow, destitute of a rim, and turned upwards* 
The eyes appear to be small, and situated on a line drawn across the 
glabella, a little belund the anterior third. They are distant from the 
dorsal furrow about one-fourth the width of the glabella, and have a well 
defined ocular ridge. 

Length of the best preserved glabella 7 lines ; width at neck segment 
6^ lines ; width at the front margin 4 lines ; width of the margm of the 
head in front of the glabella 1 line ; distance of the eye from the side of 
the glabella 1} lines. 

The form of tiie glabella in this species is almost exactly the same as 
that of 2>. Demnei, and yet I think the two are distinct, for the following 
reasons : — 

One of the specimens of D. Devinei shows that the margin of the head 
in front of the glabella has a width equal to one-half the whole length of 
the glabella, whereas in this species it is only onenseyenth. 

Locality and FomuUion. — ^Point L^vis, in limestone No. 1 ; Quebeo 
group. 

CoUeetar.—T. 0. Weston. 



DiKBLOOBPHALUS AlVINIB. (N. Sp.) 
Fig. 183,0,6. 

Description. — Glabella oblong, sub-quadrate, length one-fiflh greater 
than the width; sides straight and nearly parallel ; front angles rounded; 
front margm gently co&Tez. The firont margm of the head is geuUy 
eonTez, and has a width equal to nearfy one-third the length of the 
Isabella. It has a row of smtJl punctures, at one-third its width from the 
j^abella, as diere is in 2>. Oweni. There do not appear to be any 
glabellar furrows. The glabella is very gently convex, and there does 
not seem to be any iiiar|^nai rim to the firont of the head. 

The pygidium, found with it, is convex and has a broad obtusely corned 
axis, one-third the whole width and two-thirds the whole length. Front 
margin gently convex, and all belund the angles uniformly n>iinded» 
Length two-thirds the width. Both axis and side lobes are nettrly smootli, 
but exhibit fiunt indications of segmentation. It la not at all certain that 
this pvodium belongs to tlie species. 
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Tlufl may be only a variety of 2>. Oweni ; but owing to the greater 
proportional width and smoothness of the glabella, and flie absence of a 
marginal rim to the head, it has a different aspect. 

Locality and Formation. — ^Point L£vis ; m limestone Ko. 2, Qnebec 
gronp. 

CoUector.^T. Devine, Esq. 

DiKELOCEPHALUS SsSOSTRtS. (N. Sp.) 
Fig 184. 

DtBcripHon. — Glabella oblong, sub-cylindrical ; most convex along the 
median line ; front abruptly but not strongly elevated ; outline, on a side 
view, nearly stnught for two-thirds the length, then rather suddenly curved 
down to the front ; sides a little concave about the mid-length, nearly 
straight and parallel ; anterior angles rounded ; fix)nt margin gently con* 
vex or straight in the middle. Neck furrow extending all across and 
turned forwards at the extremities, not quite reaching the dorsal furrows; 
posterior furrows, with their anterior extremities, a little behind the 
middle, extending across with a strong backward curve ; anterior furrows, 
with their anterior extremities, just behmd a line drawn across at the 
anterior third, then curving backwards, sometimes absent or only impressed 
near the sides. In general all the furrows terminate without reaching the 
mdes of the glabella. The dorsal furrow is distinctly impressed, but very 
narrow. The eyes are small, their centres situated just in front of the 
sdd-length, and almost in contact with the side of the glabella. The 
anterior nuurgin of the head is narrow, thin, and turned upwards, as it is 
in D. Hinngeri. 

Length of glabella 5 lines ; width 4 lines ; width of the front mar^ 
of the head \ a line. 

This species, together with the two that I have placed in the genus 
ArionelluMf under the names A. cylindricitM and A. iubelavatuBj* will 
certunly fall into the newly proposed genus Ptycha9pi9y^ if that generic 
name be sustained. Ptyehupi^ seems to me to differ scarcely at all from 
Bathynotuf. X A species, almost identical with 2>. Se90$tri$j occurs in 
the upper part of the Potsdam at Whitehall, New York. 

Locality and Formatian. — ^Point L^vis ; in limestone, No. 1, Quebec 
group. 

ColUciar9.—T. Devme Esq., T. C. Weston. 

• Q«olog7 of Canada, p. S3T. 

t Pt^ckmtpU (Hall). 16ih JUp. JUg, K. T., p. 170, 1863. A geniit proposed to 
indode species of the tjpe of D. MinueatntU (Owen). PoUdam saadf (one. 
Batkym9iu$ (HaU). 13th Rip. lUg. K. T., p. llt| 1S61. 
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DiKBLOGBPHALUS SBLBOTUS. (N. 8p.) 

Description. — The form of the glabella in this species is the same as 
that of D, SesoitriSj with the following differences : The neck farrow and 
the posterior glabellar furrow are straighter, and terminate in the dorsal 
furrow. The width of the front margin of the head before the glabella, 
b one-fourth the length of the glabella, and has a depressed convex rim, 
one line wide, in a specimen in which the glabella is five and a half lines 
in length. The eye is somewhat larger Hian that of D. Sesoutrisy and 
with its centre situated just behind a line drawn across the head at the 
mid-length. 

These differences give to the glabella a distinct aspect, bat farther 
discoveries may show that this, with the one mentioned as occurring at 
Whitehall, in New York, are all varieties of D. Sesontru. 

Locality. — ^In the same bed with D. Sesostris. 

DiKBLOCEPHALUS MiSSISQUOI. (N. Sp.) 

Description, — Pjgidium resembling that of D. magnificus; anterior 
margin rounded m the middle half, then curving backwards and graduallj 
merging into the sides, which become nearly straight, and spi^ading out- 
wards at an angle of about 80° with the longitudinal axis; with this 
direction they extend backwards a short distance beyond a line drawn 
across at the apex of the axis or middle lobe. The posterior margin of 
the pygidium is not preserved in the specimen. Axis short, conical, con- 
vex, with apparently three rounded segments, besides a terminal one, which 
is triangular and gradually merges mto the general surface behind. Side 
lobes gently convex ia the central region, gradually becoming flat behind. 
There are four depressed convex ribs on each side, all spreading a little 
outwards. 

Length 6 lines, and as the posterior margm is not preserved, when 
perfect it was a little longer ; greatest width, on a line drawn across at 4 
lines from the front margin 9 lines ; length of axis about 8 lines ; width 
of the same at the front margin 2 lines. 

As before stated, this pygicUum resembles that of 2>. magnifieus. It 
differs in having the ribs at the side nearly flat and considerably divergent, 
giving a much greater proportional width. 

Locality and Formation. — ^Phillipsburgh ; (limestone) B 2, section 
Geo. of Can., p. 844, Quebec group. 
CoUeetar.—Dt. J. M. Hall. 
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DnCBLOCflPHALtTB PAT7PBR. (N. 8p.) 

DeBcription. — Glabella small, tnmcatcHSonical, narrowed towards the 
front, moderately convei, the outline on a side view nearly straight, 
«- gently convex for two-thirds ike length, then abruptly cnrved down to 
the front ; sides nearly strught, converging forwards ; front gently con- 
vex, or nearly straight in the middle ; anterior angles narrowly rounded ; 
neck furrow extending all across, the extremities turned forwards, but 
scarcely touching the dorsal frurrow ; anterior furrows represented by two 
small oblique i^ts on each side ; neck segment wide, a little turned for- 
wards at the ends. The margm of the head in fix)nt of the glabella, is 
m width about one-uxth of the length of the glabella, and has a thickened 
rim or border. 

Length of largest gbtbella seen 8| lines ; width at the neck segment 
8 lines ; width at the front 2k lines ; width of the margin, in trout of the 
glabella } of a line. 

This species is of the same type with D. SesoitriSj but differs from it 
in being always smaller, m having the glabella narrowed towards the front, 
or truncato-conical instead of oblong, and in the form of the glabellar 
furrows which do not extend across, but are small but distinct pits. It is 
more common than D. Se9o$tri9. 

Locality and Formation. — ^Point L^vis ; limestone. No. 1 ; Quebec 
group. 

CoUeetarB, — Sir W. E. Logao, T. Devme, Esq., J. Richardson, R. 
BelL 

Onrus L0OAKBLLT7S. (Devine.) 

Oenerie (Tharacters*^ The tarilobites, for which this genus was proposed, 
are ovate, with a conical or sub-cylindrical glabella, having two or three 
more or less distinctly marked, usually oblique furrows on each side ; 
fiicial suture behind the eye curving outwards, and cutting the posterior 
marjpn inside of the angle ; in front of the eye, also curving more or 
less outward to the front marjpn. Thorax broad ; side lobes flat ; pleur» 
about twelve ; pleural groove running along the middle, nearly to the 
extremities. Pygidium with a well-defined axis ; side lobes depressed, 
and with from four to six ribs. 

The genus is allied to both Olenu$ and Dikdoeephaiu: It dilfers 
from the former in being composed of larger species, and in having the 
fiunal suture curving outwards in front of the eye. Angelin has described 
the Swedish species of Olenm under eight sub-genera, and this might 
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form a ninth, differing as much from any of them aa thej do from each 
other. Several of those which I have placed in DikdocephcduB will pro- 
bably fall into this genus, if it shall be sustsdned, but at present I do not 
wish to change their generic references until more is known about them. 
The typical species of DikelocephaluB have the last glabellar furrow, and 
sometimes the second one, extending all across. This genus was proposed 
by Mr. Devine, in April, 1863, but the species was placed provisionally 
in the genus Olenus. I think it best to leave it there until we shall have 
obtained more information concerning the affinities of the numerous species 
of this group, now only known to us by fragments. It seems probable 
that some of the species from the Potsdam sandstone, referred by Dr. 
Shumard and Prof. Hall, to ConocephaliteSy may belong to Loganellus. 
The following is Mr. Devine*s description :* 



Olbnus ? LoGANi. (Devme.) 





Pig. 185. Fig. 186. ' 

Fig. 185. — O. Loganu The anterior part of the glabella, la this figure, i« slightlj too 

narrow. 
Fig. 186.— An imperfect specimen, shewing the hypostoma in place. 

^* JDeMcriptian. — The general form is oval. Head, exclusive of spines 
semicircular, more than twice as wide as long ; truncate in front, and 
prominently convex in the middle, with a narrow equal border, one half a 
line in width, extended at the posterior angles with the free cheeks into 
moderate diverging spines; posterior margin marked by a shallow furrow, 
reaching from the glabella outward to the free cheeks ; eyes not large, 
smooth, and equi-distant from the front and posterior margins, and about 
one line from the glabella ; the ocular ridge prominent, extending from 
the eye obliquely forward to the glabella, meeting the latter at about one 
line from the front thereof; facial suture running obliquely from the eye 



* Description of a new Trilobite, from the Qnebeo group; by T. Dirni, F.R.Q.S., 
0. L. Dept. Quebec : Can. Nat. and Qeol., vol. 8, p. 95, April, 1863. 



202 

and cutting the front and posterior margins f«r outwards. The free 
checks are not quite so smooth as the central lobe of the head, but no 
radiation or other marking is visible. 

^' Glabella bell-shaped ; width, less than one-third of the entire head ; 
broadly rounded in front, reaching nearly to tlie front margin ; depressed 
eonvex at the neck lobe ; neck furrow well defined, extending across, and 
directed obliquely forward at each side — two oblique glabellar furrows at 
each side in front of the latter, making an angle, anteriorly, of about 45^ 
with the axis ; the furrows are well marked interiorly, but very obscure 
at the sides, and are separated by about one-half the width of the glabella^ 
forming three lateral lobes of nearly equal size, each larger than the neck 
lobe. In some specimens there are three glabellar furrows on each side^ 
the front one making a greater angle, anteriorly with the azis^ than either 
of the others. 

** Pleursd twelve ; moderately convex, outward from the axial furrow, 
each marked by an equal deep groove to the tips, which are of a homy 
aspect, recurved and extended into long spines ; sides parallel as {blt back 
as the eighth segment, then gradually converging to the pygidium. 

<^ Axis convex, gradually tapering to the extremity of the tail, about 
two-thirds of the width of the pleurae anteriorly — ^less at the pygidium ; 
twelve body rings^ and five or six caudal joints ; the body ring? notched 
above, posteriorly, and slightly swelled at the axial furrows. 

^^ Pygidium entire, semi-circular, truncate behind ; lateral lobes de- 
pressed convex, on a level with the pleurae ; four broad ribs on each dde 
of the middle lobe, recurved towards the extremities ; margin smooth and 
entire, anterior angles moderately rounded. 

** Dimensiont of largest specimen : 

Entire length 16 lines. 

Length of bead 5 " 

< of thorax 8 << 

<< of axis of taU S « 

Width at base of head U « 

« at eighth segment 10 " 

** at front of pygtdinm • S ^ 

" at axis at lame plaoa • 1| « 

Length of glabella • 4 " 

Width at neck lobe 3| " 

^ at front of glabella 2| » 

^ between the eyes 4 *< 

^ of margin in front of glabella 0| *^ 

*< of border 0| ** 
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" Locality. — Point L^vis ; band of limestone A 3, referred to in Sir W. 
E. Logan's ' Remarks on the Fauna of the Quebec group of rocks and 
the Primordial Zone of Canada/ addressed to Mr. J. Barrande, dated 
Montreal, 31st December, 1860, and printed in the Canada Naturalist 
and Geologist of that year. ' I have in the mean time referred this 
species to OlenuSf although at one time inclined to refer it to Corwncepha- 
lites (^Sub-genus). Should it be found necessary to institute an interme- 
diate generic form, whatever place naturalists may assign it in the 
animal kingdom, I propose that it be named Loganellus Quebecensis.* 

"Dedicated to Sir W. E. Logan, F.R.S., &;c., &c., Director of the 
Canadian Geological Survey." 



Menocbphalus Saltbki. (Bevine.) 

Mbnoobphalub Saltbbi. (Derine.) Can, Nat, and Geo., vol. ylii, p. 210, Jane, 1863. 




Fig. 187. 

Fig IBI.^Menocephalus Salteri. (Derine.) A specimen perfect with the exception of 
the moyeable cheeks. Enlarged two diameters. 

Description. — " Form oblong-oval. Entire length three lines, and 
width at posterior margin of the head one and one-fifth line ; front of head 
and posterior margin of tail, broadly rounded; sides parallel. 

^' Head semi- circular, two-fifths of the entire length, strongly convex, 
posterior margin marked by a well-defined furrow, which curves round the 
lateral angles anteriorly. 

^' Glabella ovate, narrow at the base, and broadly rounded in front, 
extending anteriorly beyond the fixed cheeks, prominently convex with a 
very narrow flat rim forming an arch round the front. 

" Thoracic segments six or seven, flat, lying close to each other, with a 
broad deep groove extending outwards to the tips, which are bent down. 

" Axis — tapering regularly from the front of the head to the posterior 
margin of the tail, convex, as wide as the pleurae in front and less poste- 
riorly ; the rings of the axis run into the grooves of the pleurse, marked 
by a deep grove. 

^' Tail semi-circular, the lateral lobes marked by two or three ribs with 
a deep groove as in the pleurae, owing to which and the smallness of the 
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specimen, it is difiBcult to perceive the line of separation between the body 
and -the tail. 

" The eyes and free cheeks are absent in all specimens. 

" Affinities — in form and number of pleurae it resembles Cyphoniseus 
socialis (Salter), but differs from it in details of structure ; the pleur» 
are of a different type, having the groove runnmg along the middle, 
straight outwards, and not obliquely outwards and downwards, as in 
Salter's figure. The pygidium is entire, but it is as deep grooved as the 
pleur®, the whole form is not so convex, and the pleurae are not facetted. 
It appears from the outward edge of the fixed cheeks that the facial 
suture cuts the margin in front and posterior margin far outward. The 
head of MenocepJialus Salteri resembles closely that of Bathyuru9 
Saffordiy in the flat arched border in front of the glabella and in the 
three convex lobes into which the head is divided. 

" Dedicated to J. W. Salter, Esq., Palaeontolo^st of the Geological 
Survey of Great Britain. 

^^ This beautiful little crustacean was found at Point L^vis in the Quebec 
group of rocks, in the same band of limestone as Olenus LoganU 



Bathyurus strenuus. (N. sp.) 





Fig. 188. Fig. 189. Fig. 190. 

Fig. 188. — Bo/Ayurtit ttrtnuui, Tbe bead. 

189^— £. arcutUut, Bide Tiew of the bead. Fig. 190. — Upper side of 
the same. 

Description. — Head convex, broadly rounded in front, with short poste- 
rior spines ; length nearly two-thirds the width. Glabella large, oblong, 
nearly as long as the head, convex, most elevated just in front of the 
neck furrow, thence arched down to the front margin ; sides parallel ; 
front angles rounded, front margin somewhat straight in the middle ; 
neck furrow narrow, well defined all across and continued on the cheeks 
beyond the eyes ; dorsal furrow slightly impressed but distinct along the 
sides of the glabella to the front margin ; neck segment depressed convex, 
widest in the middle. Eyes moderate, reniform ; their length nearly half 
the width of the glabella ; about onc-tliird or one-half their own length 
from the sides of the glabella ; their anterior angles close to a line drawn 
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ftcroBS the head at the mid-length. There is a narrow wire-like rim all 
round the edge of the head. The cheeks and eyes rather strongly ele- 
vated. Sorface in some specimens smooth and in others tuberculated 
except near the mar^n. 

Length of the head 6^ lines ; width across the neck-furrow 11 lines ; 
length of glabella 6^ lines ; width of the same 4 lines ; length of the eye 
If line. 

Locality and Formaiian. — ^Near St. Antoine above Quebec, in a 
boulder along with Sulndites Psyche : Quebec group. 

ColUetor. — J. Richardson. 

Bathtubus abcuatus. (N. sp.) 

Fig. 190. 

Description, — ^Head convex, broadly rounded in front, posterior angles 
produced backwards forming long flat spines. Glabella convex, sub-angu- 
lar along the middle, narrowed from the anterior third backwards, rounded 
in front, neariy the whole length of the head. Neck furrow all across 
the glabella and continued on the cheeks beyond the eyes. Neck seg- 
ment moderately convex, projecting backwards in the middle. Eyes pro- 
minent, reniform, one third the whole length of the head, close to the 
neck furrow, about half their own length distant from the side of the gla- 
bella. The mar^ of the head is thin and abruptly turned upwards in 
firont of the glabella, a concave space just within the edge extends ail 
round and is continued into the posterior spines. Surface of glabella and 
part of the cheeks around the eyes tuberculated ; mar^ and spines ap- 
parently smooth. 

Length of the largest head collected 4| lines ; width of the same at the 
neck furrow 9f lines ; the cheek spines are about the length of the head. 

Locality and Formatian. — Near St. Antoine above Quebec, in a 
boulder with SubuUUs Psyche : Quebec group. 

CoUeetar. — J. Bichardson. 

Bathtubus pbrspicator. (N. sp. 




Fig. 191. 
191.^B. ptrtpicaior. 

Description. — ^Head convex, broadly rounded and with a short rounded 
projection in front of the glabella ; eyes large ; cheeks with short poste- 
rior spmes, directed a little outwards. Glabella large, nearly as long as 
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&e head, con7ex^ aometimes flattened between tlie eyci, tkenee arehad 
down to the frout; sides in the posterior two-thirds or three-fourths 
nearly parallel, slightly converging backwards ; front somewhat angularly 
rounded ; neck furrow narrow extending all across and oontinued on the 
cheek beyond the eyes ; neck segment depressed convex, widest in the 
middle. Eyes reniform, close to the side of the glabella, a little more 
than one-third the whole length of the head ; their posterior angles about 
one-fifth their own length from the neck furrow. Surface of the glabella 
smooth, cheeks sometimes tuberculated. 

Length of a specimen 4 lines ; width across the neck fiirrow 6 lines ; 
length of the glabella 3^ lines ; width of the same between the anterior 
angle of the eyes 2i lines ; width at neck furrow 2 Imes ; length of pos- 
terior spines about 2 lines ; length of the eye 1 J line. 

Locality and Formation. — Near St. Antoine above Quebec, in a 
boulder with Sidmlites Psyche : Quebec group. 

Collector. — J. Richardson. 

ChEIRURUS S0LITARIU8. (N. Sp.) 

Description. — ^Diis species is founded on a single small specimen con- 
sisting of the head and seven segments of the thorax, the whole being 
only three lines in length. Head convex, semi-circular, the posterior 
angles with diort spines ; glabella strongly convex, abruptly tumid in 
firont, greatest elevaticm a little behind the mid-length ; front rounded ; 
aides straight for two4hirds the length, sub-parallel, slightly converging 
backwards ; anterior an^es broadly rounded ; neck furrow all across ; 
two glabellar furrows on each side dividing all of the glabella in front of 
the neck furrow into three nearly equal parts ; the anterior furrows nearly 
at right angles ; the posterior entering obliquely backwards and distinct 
one-third across, and then obscurely marked backwards to the neck fur- 
row ; all the furrows extending about one-third across. Eyes reniform, 
their length equal to half the width of the glabella, their posterior angles 
about half their own length from the neck furrow and about the same dis- 
tance from the side of the glabella. The cheeks are rather small ; the 
terminal spines ap])ear to be two-thirds the length of the head ; the gla- 
bella is full one third the width of the head, and extends the whole length 
of it, {md even seems to overhang the margin. The axis of the thorax 
seems to be wider than the side lobes, but the latter are obscurely pre- 
served in the specimen. 

Length of the head 1\ line ; width at the neck furrow 8 lines. 

Locality and Formation. — Near St. Antoine, above Quebec in % 
boulder with Subulites Psyche : Quebec group. 

Collector. — J. Richardson. 
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6. — New speeies of Fossils from the Qviehee Qroup in the northern part 

of Newfoundland. 

The nortlh-westem coast of Newfoundland, from Cape Norman in the 
Straits of Belle Isle to Bonne Bay on the Gulf of St. Lawrence, a distance 
of about 180 miles, is composed altogether of Lower Silurian limestones, 
slates, quartzites, and sandstones. These rocks fcnrm a belt of low country 
lying along the coast and extending inland to the foot of a range of 
mountains which, at least in the southern part, are composed of Lauren- 
tian gneiss. The width of this belt, of Silurian rock, for about 100 miles 
north of Bonne Bay appears to be from 5 to 10 miles, but further north it 
liecomes broader, and may spread across to the eastern shore of die island. 

The fossils, as well as the stratigraphical position, shew that these rocks 
bebng to the Potsdam and Quebec groups. The Potsdam group has here 
a thickness of about 2000 feet, and is composed, for the greater part, of 
sandstones, quartzites and slates, the remainder being dolomites and lime- 
Stones. The Quebec group is 6600 feet in thickness, the lower 3200 feet, 
consisting almost altogether of limestones above which there is a deposit 
of 1400 feet of sandstones, slates and conglomerate limestones, and this 
in its turn, is overlaid by 2000 feet of greenish sandstones and red shales. 
The following table of the different members of this series of rocks is 
abridged from the measured sections published in the Q-eohgy of Canada^ 
0& pages 865-868, 869-871, and 879 : 

QUEBEC GROUP. 

Q. Greenish saDdstones and red shales. . . . Sillery. 2000 

P. Grey and white limestone conglomerates with mnch black shale. The 
black shale holds the compound graptolites, and the limestone 
gome of the trilobites and other fossils of Point L^vis. Many of 

the species are identical with those of Diyision N, 700 

0. Grey calcareous sandstones and black shales, 700 
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N. Black bituminous limestones, • » 277 

If. Light bluish-grey limestones, 668 

L. Light bluish-grey limestones. ... 191 

K. Grey and whitish magnesian limestones, .«..•*•••.•• 100 

L Light yellowish-gray magnesian limestones, 135 

In the aboTe five dirisions (I to N inclusive) the Gasteropoda and 
Cephalopoda have the aspect partly of Galciferous and partly of Black 
Biver and Trenton fossils. One Ghaiy Brachiopod (CamertUa variana) 
occurs in N. One trilobite '{^taphtu canalU)^ a calciferous and Chazy 
species, occurs in I,E, L and in G, H, below. Several of the trilobites 
Sn M and N occur at Point L^vU. The bulk of the whole fauna is new. 
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H. Greyisb-blne limeitooes, 265 

O. Dark grey limeatones, 400 

F. Dark grej geodiferoni limeitonesy 600 

B. Dark grey limestooei, * 600 

D. Hagnesian limestooei, 1*74 

1839 

These fire diTiaioni (D to H incluslTe) represent the Oaleiferoiu 

formation. 

POTSDAM GROUP. 

0. Quarts! tes, limestones, dolomites and blackish-blne soft shales,. •• • . • • 932 
B. Qaartsites, limestones, dolomites and micaceo-areoaceous shales,. • • • • 483 
A. Blackish blue soft shale with qaartaites in the npper half 606 

2020 

8620 

In this table the thickness of the rocks, in all the divimons from A to G 
inclusive, is given as ascertained at Bonne Bay, and for I, K, L, M and N 
as measured at Table Head. The volume of the same strata in the region 
further north is not so great. The Potsdam group at the Straits of Belle 
Isle, for instance, is only 1147 feet in thickness, whereas at Bonne Bay 
it is 2020, the difference being made up by a greater development of shale 
at the latter locality. Divisions and P were measured at Cow Head, and 
the greenish sandstones and red shales of Q at the south arm of Bonne Bay. 
For further detuls relating to the structure of the whole region, fit)m 
Bonne Bay to the Straits of Belle Isle, reference must be made to the 
Geology of Canada. 

For a catalogue of the fossils and remarks on their dbtribution, see the 
end of this article. 

Protozoa. 

Among the fossils collected in the limestones of the Quebec group, in 
the northern part of Newfoundland, are fragments of several species 
resembling, in their external characters, many of those of the Mesosoio 
rocks, which are usually considered to be sponges. The specimens are 
so imperfect that their mtemal structure cannot be determined with any- 
thing like the precision required to decide upon their true position. They 
appear to me, however, to differ from all the known genera, and I shall 
therefore dispose of them provisionally, for the present, as follows : — 

Genus Calathium« (N. gen.) 

Generic eharaeter$, — The species for the reception of which this genus 
is proposed, have a cylindro-turbinate form, and are perforated by small 
tubular canals, which are arranged in longitudinal and transverse rows. 
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80 88 to give to the mass a more or less regularly reticulated appearance. 
The apertures of the canals are round, oval, or quadrangular. The 
cup seems to be deep. Structure of the partitions between the canals, 
unknown. 

Calathium pormosum. (N. sp.) 





Pig. 192. Pig. 193. 

Fig. 192. — Calathium foTTnomm, 
Fig. 193.— C ajfint. 

Description. — The only specimen of this species, that has been collected, 
is cjlindro-turbinate, length 21 lines, diameter at the larger extremity 
14 lines, and at the smaller 4 lines. The apertures are nearly 1 line 
wide in the upper part, and half their 'own width distant from each 
other. In the lower part they are somewhat smaller and closer together. 
The longitudinal rows ascend obliquely, inclining a little to the left. The 
transverse rows cross the others at right angles. 

Locality and Formation. — 6, Cape Norman, Newfoundland : Quebec 
group. 

Collector. — J. Richardson. 

Calathium appinb. (N. sp.) 

Fig. 193. 

Description. — ^The specimen is about 9 lines in length, and tapers from 
9 lines in diameter at the larger end, to 8 lines at the smaller. There 
are six transverse rows of tubes in three lines. The longitudinal rows 
appear to be somewhat more numerous, but owing to the condition of 
preservation they are not clearly seen. The fossil seems to be composed 
of a series of rough transverse plates, but this is owing to the circum- 
stance of the partitions between the longitudinal rows having been 
destroyed. 

This species seems to be quite distmct fit)m C.formosum^ in having the 
tubes smaller and closer together, and in tapering more abruptly. 

Locality and Formation. — G, Cape Norman, Newfoundland : Quebec 
group. 

CoUeetor. — J. Richardson. 
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Calathium Anstedi. (N. sp.) 




Fig. 194. 

Pig. 194. — Calathium Anttedi, A fragmeDt consisting of two individuals growing from 
the same base. 

Deicription. — ^Turbmate, c6nical, expanding to the width of sixteen 
lilies in a lengdi of two inches, several individuals sometimes growing 
from the same base. Cup deep and narrow. Surface (and probably the 
whole mass) reticulated with nearly square canals, of which there are 
from four to nz in the width of two lines, the apertures separated by thin 
walls, about one-fourth of a line in thickness. The rows of pores ascend 
the sides in straight lines, or nearly straight. The transverse rows are at 
right angles to the vertical rows. 

• Of this species only three specimens were collected, the best preserved 
of which is represented by fig. 194. This consists of the lower portions 
of two individuals which grew together. Length of the largest 2 inches ; 
width at the upper extremity (broken oflf) 16 lines. The cup at this 
place seems to be 6 lines in diameter, and the walls 4 lines in 
thickness. 

Another specimen is 2^ inches across the larger extremity, and most 
have been from 5 to 6 inches in length. 

Locality and Formation. — H, Pistolet Bay on Schooner Island, New- 
foundland : Quebec group. 

ColUctoT* — J. Bichardson. 
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Calathium Fittoni. (N. sp.) 




Fig. 195. 
Fig. 195. — Calathium Fittoni. A fragment of the inside of the cup. 

Description, — Elongate, apparently sub-cylindrical, gradually expand- 
ing. There are five or six vertical rows of canals in a width of six lines, 
And about the same number of transverse rows. The apertures are Bub- 
ovate or sulMjuadrangular. The walls between the vertical rows are 
About half a liae in thickness, but those between the transverse rows are 
not so tblcL 

This species, judging from several fragments, is more than 4 inches in 
length, and probably 2 inches in greatest width. It may belong to a 
different genus. 

The best specimen is a fragment of the inside of the cup. It is 
represented in fig. 195. 

Locality and Formation. — K, Point Rich, Newfoundland : Quebec 
group. 

CoUeetar^^. Richardson. 

Genus Trachyum, (N. gen.) 

Generic characters. — The species on which this genus is proposed hare 
a close texture without large canals. One of the species has a deep cup, 
but the other is a rudely cylindrical mass without any internal cavity. 
As it is evidently a fragment, it is most probably the basal portion broken 
off below the cup. In case it should turn out to belong to a different 
genus, I beg that the name may be retained for species congeneric with 
ttie best preserved of our specimens, T. Cyath\forme. 

Trachyum ctathiformb. (N. sp.) 




Fig. 196. 1 

Fig. 196>.— TVoeAytun CVa<A(/brm«. Two yiewi of the same specimeD. 
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De$criptian. — Obtusely turbinate, expanding to the width of twelre 
lines at a height of nine Imes ; base obtusely rounded ; cup wide and 
deep ; walls thin. The substance appears to be composed of thin parallel 
fibres running from the base upwards^ about twelve in the width of one 
line. The thickness of the walls m a specimen nine lines in height and 
twelve in width is about one line at the margin, and two lines at the 
bottom. , The cup therefore occupies nearly the whole bulk. 

Locality and Formation. — 6, Cape Norman, Newfoundland : Quebec 
group. 

Collector* — J. Richardson. 

T&ACHTUM BTTGOSUM. (N. Sp.) 

Description. —The only specimen collected is a rudely cylindrical mass 
three inches in length and eighteen lines in diameter. It has three or 
four deep en^rdling constrictions, and is composed of the same fibrous 
structure as -T. Cyathiforme^ with which it was found in the same bed. 

The above name is proposed for it provisionally. 



ZOOPHYTA. 

^It is remarkable that throughout so vast a series of fossiliferous lime- 
stones as that of the Quebec group, there should be an almost total 
absence of corals. Four species only have been detected, and these are 
represented by only eleven fragments, in a collectioh of fosnls which 
numbers more than a thousand specimens. Of these, the only one that 
can be certainly determined is Stenopora fibrosa (Goldfuss) ; one good 
specimen was found in Division H, at Table Head, and another in P, 
Cow Head : the Utter at least 2000 feet above the fonner. At Cow 
Head there were collected some fragments of what seems to be a species 
of Petraia allied to P. camieulum, but the specimens are very obscurely 
preserved, and it is quite possible that they may belong to one of the 
genera of sponges, Archeacijathus or QJathium. 

The other two species appear to belong to the genus Slromatopora. 
They are the following : 

* 81ROMATOPORA COMPACTA. (Billings.) 

A single specimen, not distinguishable from this species (see ante^ 
p- 55,) was found in Division L, at Pomt Rich. 
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Stromatopora rugosa. (Hall.) 

Specimens of a species, which appears to be only a variety of S. ru- 
gosay were collected in Division G, Cape Norman. 

I have placed the genus Stromatopora here instead of among the 
Sponges, as it appears to me, from some recent examinations that I have 
made, to be a coral allied to Fistulipora, 



CRINOIDE^. 

A few fragments of crinoidal columns were collected at different levels, 
from Division G, upwards. No remains of Cystideoe were collected, and 
only one star-fish, — described below. 



ASTERIAD^. 
Stknastkr Huxleyi. (N. sp.) 




Fig. 197.^5/ffuu/er Huxleyi, 



View of the upper side of the onlj tpecimen 
collected. 



Description. — Deeply stellate, four or five inches across ; body small, 
less than half an inch in diameter ; rays long, flexuous, sub-cylindrical, 
apparently angulated along the medium line on the upper side, uniformly 
tapering to an acute point. On the dorsal side the rays are covered by 
a multitude of small sub-angular plates, each from one-fourth to one-third 
of a line wide. The central part of the body b not well preserved in the 
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only specimen collected ; but it is evident from a view of the plates which 
remain, that they are here larger and more convex than those of 
tlie rays. 

Diameter of the body 5 lines. Length of each ray 1 J inches. Width 
of the rays at their junction with the body 3 lines. Depth of the rays 
from the dorsal to the ventral side of the body apparently somewhat less 
than the width. The total breadth of the specimen, if the rays were 
straightened out, would thus be about 4^ inches. 

From the manner in which the rays are curved, it is evident that they 
possessed a considerable amount of flexibility. The specimen is somewhat 
distorted by pressure, but a small portion of one of the rays near the body 
seems to retain its natural shape, and it is here obtusely angidated along 
the median line. The transverse section of the ray should be, therefore, 
sub-pentagonal. There is still, however, some doubt on this point. The 
under side is unknown. 

Dedicated to the distinguished Naturalist Prof. T. H. Huxley. 

Formation and Locality/,— Point Rich, Newfoundland: Quebec group. 

Collector, — J. Richardson. 



BRYOZOA. 

No Bryozoa have been collected at Newfoundland. 



BRACIIIOPODA. 

LiNGULA NyMPHA. (N. Sp.) 
(Comp&re L. Philomela, ante, p. 49.) 





Fig. 198. 
Fig. 198. — Linfula Sympha, Views of two ^pedmeDS. 
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Description. — Very elongate, ovate ; width to the length about as 9 to 
24 ; front broadly rounded, with a portion in the middle straight ; sides 
straight and parallel ; apex of dorsal valve about 90^ ; cardinal slopes on 
each side of the beak nearly straight, or gently convex, forming an obtuse 
sounded angle with the sides at about one-fourth the length. The shell 
is strongly convex in the upper half, and wedge-shaped in the lower half. 
Surface concentrically marked, with fine striss, and a &w obscure radia- 
ting lines, as in most species of thid genus. 

Length of large specimen 2 inches ; width 9 lines. This species is 
closely allied to X. Pluhmela (ante, p. 49), but has the sides straighter, 
is proportionately more convex in the upper half, and is destitute of Idie 
groove along the median line. 

It is not so nearly pentagonal as X. Lydlu 

Locality and Formation. — ^N, Table H^mI, NewfouBdland : Quebec 
group. 

Collector. — J. Richardson. 

LnrouLA loLB. (N. q>«> 

bo <^ ^ 

bob '^h 

Pig. 199. Fig. 200. 

Fig. 199. — Lingvla lolt. a, 6, e, d, e, yiews of fire different ipecimens. 
200.— X. Cytme, a, 6, c, d, yiews of four difltsrent specimeni. 

Description. — Shell small, ovate, ventral valve longer and more acute in 
the rostral half than the dorsal ; apical angle from 45° to 60° ; greatest 
width usually at about one-fourth the length from the front, thence taper- 
ing to the beaks with gently convex sides ; front angles evenly rounded ; 
front margin obtusely rounded. Dorsal valve with the beak obtuse, and a 
rather convex umbo. Both valves rather strongly and uniformly convex ; 
the ventral valve sometimes obscurely carinated on approaching the beak. 
Surface obscurely striated, presenting a somewhat smooth shining aspect. 
Length of ventral valve 8^ lines ; width 2^ lines. Length of dorsal 
valve 2i lines ; width 2^ lines. 

This species is closely allied to X. Oifanej and occurs alcmg with it in 
the same beds, but diflfers in being more uniformly convex, in not being so 
wide, and in not presenting the sub-pentagonal aspect of that species. 

Locality and Formation. — P, four miles north-east from Portland 
Greek, Newfoundland : Quebec group. 
Collector. — J. lUchardson. 
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LiNGULA CtANB. (N. Sp.) 
Fig. 200, a-(/. 

Description. — Shell small, sub-ovate or obscurely pentagonal. Ventral 
valve longer than the dorsal ; beak acute : apical angle about 60° ; great- 
est width below the mid-length ; the upper half uniformlj tapering, with 
nearly straight margins to the beak ; sides in the lower half gently con- 
vex and sub-parallel ; anterior angles rounded ; a portion m the middle of 
the front mar^ nearly straight. The dorsal valve is a little shorter than 
the ventral, and more obtuse in the upper half. Both valves are rather 
strongly convex, but slightly flattened along the median line from the mid- 
length to the front margin. Surface with fine concentric striae scarcely 
visible to the naked eye, and with a few larger undulations of growth. 
One specimen, under the magnifier, shews fine radiating strise. 

Length of ventral valve 3^ lines ; width, 3 lines ; length of dorsal valve 
8 lines ; width the same. 

Locality and Formation. — ^P, four miles north-east from Portland 
Greek, Newfoundland: Quebec group. 

Collector. — J. Richardson. 

OTHKR SPECIES OF LIKOULA. 

L. QuEBECENSiB, antCj p. 72, occurs m Division P, on the south side of 
CiowHead. 

ACBOTRBTA OEHMA. (N. Sp.) 

a ^ c 






Fig. tOL^Jerotreia gemma. The flmall outline figures Indicate the natural size ; a and 
c, dorsal thWcs ; 6, ventral Talve, at seen from aboTe j </, area of a rentral 
TalTe which shews a central grooTe : /, area of another specimen which ex- 
hlbiu no groove ; e, side view. 

Fig. 301. 

De$€ription.—8hen very small, about 1 line in diameter; one valve 
nearly flat, and the other, acutely conical. Dorsal valve very gently ooii- 
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vex, nearly circtdar ; sides and front margin uniformly rounded ; posterior 
margin very obtusely angulated at the beak, on each side of which, a por- 
tion of the cardinal edge equal to one-fourth of the whole width of the 
shell, is nearly straight ; umbo very small ; beak apparently depressed to 
the hinge line and not projecting beyond it ; cardinal angles compressed, 
broadly rounded ; a wide shallow mesial onus extends from the front mar^ 
^n about half way to the beak ; elsewhere the valve is gently convex, or 
nearly flat. 

Ventral valve acutely conical, with a flat triangular area which is per- 
pendicular to the plane of the lateral mar^, its base half the width of the 
whole shell. In the apex of this valve there is a minute circular aperture, 
and in one specimen a dark line extends from it down the middle of the 
area, which appears to represent the foraminal groove of this genus ; but 
in two other specimens of the ventral valve, with the area well preserved, 
there is no indication of a groove. Surface with very fine concentric striae. 

Width of dorsal valve, about 1 line ; length, about | of a line. The 
height of the ventral valve is about 1 line. 

The form of this species is very like that of A. subconiea (Eutorga), 
but that species is twice the me of this, and has the area distinctly 
grooved. 

Locality and F(nrmation. — P, four miles north-east from Portland Creek, 
Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

Orthis deligatula. (N. sp.) 

Description. — Shell thin and flat, semi-elliptical, hinge line straight, 
equal to about twice the length of the shell : sides and frt>nt uniformly 
rounded. Ventral valve with a narrow mesial elevation in the upper half, 
elsewhere flat ; beak and umbo slightly elevated above the hinge line ; 
area narrow or linear. The dorsal valve is almost flat with a shallow 
mesial groove. Surface with veiy fine radiating striae, about ten in the 
width of one line. Width of an average specimen, 4 lines ; length 2 
lines. 

Locality and Formation. — N, Table Head and Pistolet Bay ; P, four 
miles north-east of Portland Creek, Newfoundland ; Quebec group. 

CoUedar.^^. Bichardson. 

Other spbcibb ov Orthis. 

1. Orthis Electra, anU^ p. 79, occurs at Table Head, Port aux 
Choix, and Pomt Bich in Divisions H and L At Table Head some of 
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the specimens are silieified, and I have been aUe thus to compare both 
the interior and exterior with the orij^nals, <m which the species was 
founded. 

2. 0. HiPPOLTTB, ante^ p. 81, occurs at Cow Head in Diyision P. 

Besides the above there are several small convex finely striated species 
of the type of 0. perveta and 0. degantula. The specimens are so badly 
preserved that it would be useless to name them. They occur at Port 
aux GhoiX| Table-Head, Pomt Rich, and Bonne Bay. 

Strophomsna aurora. (N. sp.) 




Fig. 20S. 

Fig. 202. — Strophomena aurora; o, Tentral valve ; 6, flection ; c, portion of the 
Burlkce enlarged. 

Description. — Semi-elliptical, length varying from a little more than 
one-half the width, to four-fifths of the width, widest at the hinge line ; 
contour usually an uniformly elliptical curve from the cardinal angles all 
round. Ventral valve convex, narrowly and often acutely carinated on 
the umbo, depressed and sub-concave towards the cardinal angles. Area 
moderate, forming an obtuse angle of about 125^ with the plane of the 
lateral margin. Dorsal valve concave, with a mesial sinus commencing at 
the beak and growing wider and shallower towards the front margin ; area 
apparently about half the size of that of the ventral valve, and forming a 
right angle therewith. Surface with rather strong angular striae of differ^ 
ent sizes, the smaller coming in between the larger, both by intercalation 
and sub-division, tlie whole crossed by fine concentric striae, more distinct 
in specimens which have the radiating striae well separated than in those 
which have them close together. The striae are about the size of those of 
S. altemata^ but more angular. The concentric striae are just visible to 
the naked eye when the surface is well preserved. On most specimens they 
cannot be seen at all, as a very small amount of weathering or exfoliation 
removes them. In some there are several strong angular folds radiating 
from the beak to the front margin, with usually one of the larger striae run> 
ning along the crest of the fold, and a number of the smaller in the 
intervening concave space. 

The convexity of this species, as bdeed it is in all others of the genus, 
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18 variable. Usaally the ventral valve is depressed convex, the outline 
forming an even, flattened arch, from beak to front, but often it is strongly 
arched and angulated about the middle. The carination of the umbo 
sometimes extends quite to the front margin, and in such instances it has a 
•strong angular elevated stria along its crest in the median line of the shell. 
Width from 7 lines to 1 mch. Length from f to | the width. 

A separated dorsal valve, apparently belonging to Ihis species, has the 
divaricator process undivided, as in the genus Orthi$. 

Locality and Formation. — K, L, M, N, Point Rich and Table Head, 
N, Burnt Cape, Pistolet Bay ; P, four miles nortii-east fr<»n Portland 
Creek, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 



Other spbcies of Sthophomeka and Left^bna. 

1. Strophomena imhecUis. — Subquadrate or semi-elliptical, about half 
an inch wide, with extremely fine radiating striae. The specunens are all 
imperfect, but show that this is a new species. P, four miles north-east 
from Portland Creek. 

2. Leptcena decipieM? Ante^ p. 73« a siAgle valve not distinguishable 
from this species, was found in P, four miles north-east firom Portland 
Creek. 

Cambrhlla pabva. (N. sp.) 

Description. — Shell small, ovate, length about one-third greater than 
ike width ; apical angle about 60^ ; sides gently convex ; front broadly 
rounded. Ventral valve rather strongly convex, uniformly arched from 
beak to front ; medal groove narrow, concave in the bottom, dying out at 
two-thirds the length fix>m the frx>nt. Dorsal valve broad, ovate, not so 
long as the ventral, and more uniformly but not so strongly convex ; mesial 
fold narrow, rounded, dying out at about half the length. Surface appa- 
rently smooth. Length of ventral valve about 2 lines. 

The specimens are imperfect. The beak of the ventral valve is not well 
exposed, but seems to be strongly incurved. 

Locality and Formation. — N, Table Head ; P, four miles north-east 
from Pordand Creek, Newfoundland. 

Collector. — J. Bichardson. 
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Camerblla variaks. (BillmgB.) 

(Oma^tofi Sat. and Gtol. rol. ir, p. 445 : Dec. 1859. Gtd. Csn., p. 127.) 

Bemarks. — ^ThiB species, or one almost identical with it, occurs along 
with C. parva both at Table Head and four miles north-east from Portland 
Creek ; also m the nodtdes of white limestone on the south side of Cow 
Head. It was first discovered m the Chazy limestone at the Mingan 
Islands, and was afterwards collected near the village of Chasy in New 
York, in the same formation, by J. Richardson. 

Cambrella calcifera. (Billings.) 

(OiMuitafi Nat. and Qtol.^ vol. ri. p. 31 : Aug. 1861. Qtol. Om., ri. p. 231.) 

Memarki. — ^This species occurs in the nodules of white limestone on the 
south side of Cow Head in Division P. It is very characteristic of the 
limestone at Point L^vis and Phillipsburgh. At all these localities it is 
associated with Bathyunis Saffordi. It occurs also at St. Timothy, near 
the head of the Beauhamois Canal, and at Norton's Creek, m the upper 
part of the Calciferous formation. 

Rhtnchonella Cordtthu. (N. sp.) 

Description. — ^Transversely elliptical; width one-fourth, or one-third 
greater than the length. Ventral valve strongly convex, with a wide 
rounded mesial sinus which dies out at the umbo. Dorsal valve strongly 
and uniformly convex, with a wide rounded but not greatly elevated mesial 
fold. Surface with numerous small angular, ribs, which bifurcate two or 
three times before reaching the margin ; from three to five in one line, 
usually seven in two lines. Width about 8 lines ; length 6 lines. 

Of this species only a few fragments have been collected, but they are 
sufficient to show that it is different from any yet described. The form of 
the valves is fliat of a Rhynchonella^ somewhat resembling the globose 
individuals of 12. jE^^ena. But the bifurcation of the ribs is suggestive of 
Orthii. The beaks are not visible m any of the specimens. 

Locality and Formation. — N, Table Head, Newfoundland ; Quebec 
group. 

CMector. — J. Bichardson. 

LAMELLIBRANGHIATA. 
EucHASHA Blumxnbachium. (Billings.) 

(OovooAMonnc BLUMmAoaiimw — CanJfat, and Qtdl,^Yo\, IT, p. 350. QtoL ofCan,^ p. 113.) ' 

Rtmarks. — ^This species occurs in Diviffions G and H, at Port aux Choix, > 

Table Head, and Cape Norman. I 

I 
I 
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Genus Eopteria. (N. gen.) 

Generic Characters, — ^The general form of the species for which this 
genus is proposed is precisely like that of Pterineay except that both valves 
are equally convex, and the hinge appears to have an external 'ligament 
like that of Unio. On this latter point, however, there remains some doubt, 
as the hinge is onlj partially seen in one specimen. 

EOPTBRIA TYPICA. (N. Sp.) 

Description. — B'og ) line straight; anterior wing small, posterior large; 
umbones near the anterior extremity. Body of the shell strongly and 
obliquely convex, sub-cordiform ; ventral margin rounded ; posterior margin 
descending from the extremity of the hinge line at an angle of about 100^, 
nearly straight or slightly concave, until approaching the posterior ventral 
angle, where it forms a narrowly-rounded curve to the ventral margin. The 
posterior wing is not much compressed. The greatest ^bbosity is about 
the middle of the shell, and extends obliquely from the umbones backwards 
and downwards to the posterior ventral angle. Surface with coarse radia- 
ting strise, about four in a width of three Imes at the ventral margm. 

Length of hmge line about 12 lines ; length from the umbones to the 
posterior ventral angle about 13 lines. 

Resembles an ordinary form of Pterirua^ but is more convex than the 
generality of the species of that genus. 

Locality and Formation. — G, Port aux Choix, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

CifiNODONTA Angela. (N. sp.) 





Fig. 203. 
Fig. 203. — CUnodonta Jingtla\ left ralve, Interior uid exterior. 

Description. — Shell small, sub-ovate or sub-rhomboidal ; anterior extre- 
mity broadly rounded; posterior narrowly rounded ; ventral margin in the 
posterior two-thirds somewhat straight, in the anterior third obtusely con- 
vex ; umbones prominent, situated about the middle of the dorsal mar^n ; 
beak small, closely incurved ; a shallow, barely perceptible byssal sinus 
extending irom the umbo obliquely to the posterior half of the ventral 
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margin. K a line be drawn between the most projecting points of the 
anterior and posterior extremities, it will divide the shell into two nearly 
equal parts : of these, the upper or dorsal half is triangular, the umbones 
forming the apex with an angle of about 120'^, the posterior slope a little 
longer than the anterior : the ventral half of the diell is semi-ovate, the 
anterior end the largest. The shell is very thick, and rather strongly con- 
vex. Surface with obscure concentric strin. Transverse length 8 lines ; 
umbones to ventral margin 5 lines. 

Ctenodonfa cantracta (Salter) has the posterior extremity more pointed, 
but in no other respect differs from this species. 

Locality and F0muUian.^^My Table Head, Newfoundland ; Quebec 
group. 

Collector. -^n Bichardson. 



GASTEROPODA. 
HoLOPBA Ophblia. (N. sp.) 

^^ 

Fig. 204. 
Fig. S04.^i3blppM OpMia, DiAreat views of tlM sum tpeeimen. 

Description. — Shell small, turbinate, apical angle between 80^ and ^0^\ 
whorls three, including a minute one at the apex, smoothly ventricose, 
most proounent at about the lower third. Aperture sub-ovate, the outer 
lip broadly convex, the inner lip, from the umbilicus downwards, slightly 
curved, and folded over the minute umbilicus ; the upper and inner half 
of the aperture formed by the penultimate whorl. 

Length 6 lines ; width, from the outer lip through, about the same ; 
height of the aperture, 4 lines. On a posterior view the two apical 
whorls constitute only one-fifth the whole length. The last whorl forms 
nearly the whole bulk. 

In some of the specimens there seems to be a spiral band about the mid> 
die of the whorl, as in Pleurotomaria. 

Locality and Formation. — ^L, Pomt Rich) Newfoundland; Quebec 
group. 

Collector, — J. KchardaoQ. 
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Genus Strapabollina. (N. gen.) 

Generic characters. — Shell turbinated, with round or obscurely angu- 
lated whorls ; spire varying from obtusely to acutely conical ; aperture 
nearly circular, sometimes with a notch in the inner lower angle of 
the lip. 

This group appears to stand between Straparollus and Solopea. The 
species known are S,pelagica and those figured in the Geohgy of Canada 
on p. 144, under the names of StraparoUvs asperostriatuSj S. CircCy 
and S. Eurydiee. 

St&aparollina pelagica. (N. sp.) 




Fi|r* 205. 
Fig. 205. — StraparoUina pelagica. 

Description. — Shell turbinate, pyramidal ; spire of four or five mode- 
rately- ventrioose whorls ; apical angle between 65^ and 70^; base convex. 
The body whorl is obscurely rounded angular at the margm, just above 
which there are indications of a faint concave band ; thence moderately 
ventricose to the suture. Below the margin the whorls are depressed 
convex or somewhat flattened. The umbilicus is about one-fourth the 
whole width, with an angular elevated carina on the edge ; whorls within 
the umbilicus nearly flat, all of them exposed to the apex. Surface 
obscurely striated parallel to the edge of the aperture, the latter obscure^ 
rhomboidal. 

Length of the largest specimen 10 lines ; width 9 Unes. 

Locality and Formation. — G, H, Pistolet Bay, and Cape Norman, 
Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

SuBULiTBS Daphne. (N. sp.) 




Fig. 206. 
Fig. 206.— 5if6«/aet Daphne. 
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Description. — Shell rather small, deader, fusiform, of about six gently 
convex, or nearly flat whorls ; apical angle 35^. Surface unknown. 

The only specimen collected is a cast of the mterior. Length 19 lines ; 
length of the body whorl, measured along the inner side of the aperture 
from the suture to the lower angle of the aperture, 11 lines ; greatest 
diameter, near the upper edge of the body whorl, 5^ lines. 

Locality and Formation. — ^L, Point Rich, Newfoundland. 

Collector. — J. Bichardson. 



PlBUBOTOMABIA VIRGO. (N. sp.) 



^ 





Fig. 207. Fig. 208. Fig. 209. 

Fig. 207. — Piiuroiomaria virgo. y 

208.— P. ieUeta. Front and side riewi. 
209.— P. virguncuia. 

Description. — Shell small, turbinate ; spire evenly pyramidal ; apical 
angle about 80^ ; whorls about four ; the last one strongly ventricose. 
Along the middle of the last whorl there is a concave spiral band, and, 
separated from this^ a narrow thread-like ridge, a deep groove ; above 
which, flat or very slightly concave to the suture. In the upper whorls 
the band gradually becomes concealed in the suture, the groove remsdning 
distinct. The base below the band is moderately convex, except on ap* 
proaching the aperture, where it is strongly so. Aperture rhomboidid, 
obtusely angular at the band ; the upper half of the inner side formed by 
the penultimate whorl ; the lower half by a thickened slightly efiuse lip. 
Umbilicus mmute, but visible. Surface with fine backward curving strisa. 
Length 7 lines ; width 6 lines. 

Smaller than P. seUeta^ the band concave instead of convex, and with 
a groove above it. 

Locality and Formation. — ^H, I, K, L, Table Head, Newfoundhind ; 
Quebec group. 

Collector.— J . Kchardson. 

Plbubotomaru sslecta. (N. sp.) 

Fig. 208. 

Description. — Shell with the spire pyramidal, and' the whorls strongly 
angular ; apical angle about 75^. Whorls five, angular in the middle or 
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a little below ; a narrowly rounded band on the edge ; above which, con* 
cave or nearly flat to within one-fifth of the suture, where there is an 
obscure thread-like carina; then nearly horizontally bevelled into the 
suture. The whorls are turretted about one-fourth their width above 
each other. The body whorl just below the mar^n has a slightly concave 
band ; below which, strongly convex. Aperture rhomboidal ; the upper 
half of the inner side formed by the penultimate whorl ; the lower half by 
a thickened eSiise lip. The umbilicus is closed. Surface with rather 
strong backward curving stri». 

Length 9 lines ; width 8 lines. 

This species is exactly like M. Dryope (see p. 170), but has the spire 
more elevated. 

Varieties. — Associated with P. selecta are specimens with the spire not 
quite so much elevated ; apical angle 85^ ; the band on the mar^n nar^ 
rower ; the upper edge of each whorl having the plane of the bevel into 
the suture more oblique, or sloping upwards instead of nearly horizontal. 
The whorls are also less distmctly turretted. 

Locality and Formation. — H, I, K, L, Table Head, Newfoundland ; 
Quebec group. 

Collector.-^. Richardson. 

Plbtjrotomaria virguncula. (N. sp.) 

Fig. 209. 

Description. — Shell small with an evenly pyramidal spire ; apical angle 
between 80® and 95® ; whorls four ; base convex. The body whorl has 
a double band along the middle, consisting of two concave grooves and 
three sharp narrow carinse, the one separating the two grooves being the 
most prominent and constituting the margin. Above the double band is 
another, rather strongly concave, and from one-third to half the width of 
the upper side of the whorl. The upper side of this latter band is limited 
by a fourth carina, above which the edge of the whorl is bevelled into 
the suture. On the upper whorls only three of the carin» and two of 
the grooves are visible, and the latter are there also usually of equal 
width. The apex is acutely terminated. The base is rather strongly 
convex. Aperture sub-rhomboidal, rounded on the inner side and angular 
at the band. Inner lip greatly thickened. Umbilicus minute, and in 
some specimens closed by the cidlous of the lip. Surface with fine strise. 

Length from 4 to 8 lines ; width a little less than the length. 

Locality and Formation. — H, I, K, L, Table Head, Newfoundland ; 
Quebec group. 

Collector.^. Bichardson. 
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PlEUROTOMARIA 8P0N8A. (N. 8p.) 

2)<?«(?n]pfton.— Shell small, tnrbinate, with four yentrico^e whorls ; apied 
angle from 75^ to 85^ ; the general form like that of a Holopea. The 
whorls are nearly uniformly convex, most tumid a little below the irnddlei, 
where there is a narrow convex distinctly elevated band, above which the 
^orl is depressed convex to the suture. In the upper whorls the band 
is either close to the suture on the lower edge of the whorl, or else 
concealed. Under side rather strongly convex, with an angular carina al 
the edge of the umbilicus ; the latter smaU, about one-eixth the whole 
width of the base. Surface apparently smooth, bat probably finely 
striated. 

Length from 4 to 8 lines ; width a Httle less than the length. 

None of the specimens have the aperture perfect, but they show, that 
of the inner side, the upper half is formed by the penultimate whorl, and 
the lower half by a sligfady reflexed lip. 

Loccdity and Formation.--Ny Table Head, Newfoundland; Quebee 
group. 

Collector.^. Richardson. 

Plburotomabia Etna. (N. sp.) 
b 





Fig. 210. 

Fig. SlC-^/MfforonarMi Eim. «, ^, viawi of a nuXi and a Urgf 
specimen* 
211.-J>. jffor/cima. 

Description. — Shell pyramidal ; apical angle vaiying from 66® to 90®. 
Whorls from four to seven ; on the upper side nearly flat, a fiun groove 
Just above the lower edge ; on the under side flat and nearly horisontal, 
rounded at the umbilical edge. Umbilicus about one-third the whole 
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width, exposing all the whorls to the apex. Aperture rhomboidal ; outer 
lip conforming to the slope of the spire ; lower lip straight and nearly 
horizontal on the outside, rounded at the inner angle ; inner lip gently 
convex or straight, forming an obtuse angle with the lower. Surface 
finely striated. 

This species belongs to the type of P. Iiams€^^ from which it is at 
once distinguished by Utte wider umbilicus. It is more closely allied to 
P. Amphitrite (see p. 82), differing therefrom in being smaller, and in 
haymg a groove near the suture. 

Width at the base of largest specimen (a fragment) 2 inches ; height 
a little less than the width. 

LoedlUtf and Farmatian.^^Qj Cape Norman, H, Ta le Head| New- 
foundland ; Quebec group. 

Collector. — J. Richardson. 

Plburotomaria Hortensia. (N. sp.) 

Fig. 211. 

Descripiion. — Shell discoidal, with a sharp projecting margin having a 
ooncave bard, just witlun the edge, both above and below. Spire de* 
l^essed conical with a rounded apex. Whorls in the upper two-thirds of 
their width gently convex, becommg more flattened on approaching the 
ooncave band ; the apical whorl convex its whole width. On the under 
Eide the whorls grow gradually more convex from without inwards, most 
tumid at two-thirds their width, thence rather abruptly rounded into the 
umbilicus, which is scarcely one-third the whole width. 

The specimen consists of two whorls, and is probably the apical portion 
of a larger individual. Its width is 4i lines ; height 3 lines. The mar^ 
is at about half the whole height. 

Closely allied to P. HarpyUy but has a smaller umbilicus. 

Locality and Formation, — H, Table Head, Newfoundland ; Quebec 
group. 

Collect4>r. — J. Richardson. 

Plburotomaria Ha&pta. (N. q).) 

4 

Description. — ^Lenticular, whorls wide, deprefised convex both above 
and below ; umbilicus one-half the whole width. 

This species is founded on a specimen which is a cast of the interior. 
Width 28 lines ; height about 7 lines. There are three whorls, allowing 
for a small one 2 lines across m the centre. The other two increase from 
a width of 1^ lines to 9 lines in making two turns. A vertical polished 
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section shows that the cater margin is thin and sharp, and that the 
aperture is most proballf not rhomboidal but transversely elliptical, the 
outer angle acute and the inner probably narrowly rounded. The form 
is thus like that of P. lapicida (Salter), differing therefrom in being 
larger and in having a wider umbilicus ; the whorls al30 are not so flat 
above, and not s) onvex below. 

Locality aad Formation. — G, Cape Nonr? i, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

Pleurotomaria Hyalb. (N. sp.) 

Description, — Shell rather small, lenticular ; spire depressed convex, 
the whorls slightly elevated above each other at the suture, flat or with a 
barely perceptible convexity on the upper side ; base a little more strongly 
convex than the spire. Umbilicus eiUier very narrow or completely closed. 
Surface unknown. 

Width about 9 lines ; hci-jht 4 to 6 lines. 

The character of the margin has not been clearly ascertmned, but it 
appears to be acute, and probably has a very narrow band on the edge. 
The shape may be described as V3ntric08e-lenticular, both spire and base 
moderately convex, and the peripheral edge being at about the mid-height, 
or a little above. It resembles P. Progne, GeoL Can., p. 181, f. 176, 
but is a smaller species, and has t^e whirls slightly elevated above each 
other at the suture z. 

Locality and Formaiion.'-Y, Kend Island and Port aux Choix, 
Newfoundland; Queb c group. 

Collector. — J, Richardson. # 

Pleurotomaria Normani. (N. sp.) 




Fig. 212. 
Fig. 212.— P/curo/omarid Normani, 

Description. — The specimen on which this species is founded is an 
imperfect cast of the interior. Width at the base twenty-four lines; 
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height fourteen lines ; apical angle about 105^ ; whorls five or six, gently 
convex, a rather strongly impressed, narrow, concave band, just within 
the outer margin. 

The umbiUcus appears to be about half the whole width, but it cannot 
be well seen in the specimen. Judging from the appearance presented by 
a small portion of the shell which is preserved, ttie suture, in perfect 
specimens, must be represented by a close seam, not deeply impressed, as 
in the above figure, 

This specimen is evidently another form of the P. Canadenm group, 
with a more elevated spire ard a nano«fer concave band than the 
others. 

Locality and Formation. — G, Cape Norman, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

PCEUBOTOMABIA NUMERU. (N. Sp.) 




Fig. 213. 
Fig. 213.— PJettfofofliarta Numeria. a, front view; 6, view of the underside. 

Description. — Sub-lenticular ; spire usually much depressed ; whorls 
on the upper side nearly flat or gently concave, with a slightly elevated 
marginal edge, sometimes abruptly elevated half a line above each other 
at the suture. Lower side of whorls strongly convex and angulated at 
the edge of the umbilicus, descending into the umbilicus with a flat and 
nearly vertical slope. Umbilicus about on^third the whole width, exhib- 
iting all the whorls witlun. There are about four whorls. Aperture 
rfaomboid-oval ; outer lip in old specimens vertical, in young specimens 
inclining a littie inwards; upper lip nearly horizontal; lower side of 
aperture rounded, but the lip thickened, and often angulated. Surfiu^e 
unknown. 

Width of a large specimen 12 lines : hei^t 6 or 7 lines ; width of 
aperture S or 4 lines. 

Locality and Formatum. — 6, Cape Norman, Newfoundland ; Quebec 
group. 

Collector. — J. lUchardson. 
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Plkurotomabu Agarista. (N. sp.) 

(Perhaps a yarietj of P. Nutneria.) 

Description. — Spire depressed comical ; whorls about four, flat or 
gently convex on the upper side, a narrow elevated band on the outer 
edge of the last one, just within which is a shallow groove ; above, gently 
convex to the suture. On the underside the whorls are strongly convex ; 
in the umbilicus, flat and vertical (except the last, which is gently 
convex) ; the outside, in the last whorl, just below the margin, nearly 
vertical, hut sloping a little inwards. Aperture rhomboidal ; upper side 
angular at the suture, outside of which, sloping downwards to the margin, 
at an angle of about 30^ to the horizontal axis ; below the edge nearly 
vertical, but sloping inward ; lower and inner lips rounded. Umbilicus 
ono-third the whole width, exhibiting all the whorls within, in a winding 
stcdrcase arrangement. 

Width 14 lines ; height 9 lines. 

This species agrees with P. Numeria in every respect, except that 
it has a more elevated spire, and the whorls more convex on the upper 
s'de. 

Locality and Formalian. — H, Table Head, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

Pleurotoaiama ? Calphurnia. (N. sp.) 




Pig. 214. 

Fig. ^lA.-^PUurotomaria CalphwjM. o, front riew ; 6, view of the base. This It a 
more than commonlj «leTated tpectiiieo. 

Description, — Shell turbinate, with three or four spirally grooved 
rounded whorls. Spire varying from depressed to elevated conical; 
apical angle from 80^ to 100®. Aperture somewhat circular, slightly 
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indented by the penoltimate whorl. In the npper whorls tfiere are four 
concave spiral grooves or bands, separated by three angular carinas. The 
lower sides of the whorls are covered with numerous dbarp spiral carinas, 
two or three in the width of one line. Umbilicus open, disclosing the 
whorls to the apex. On one of the specimens there are indications of fine 
transverse lines of growth. 

Width of the largest specimen at the aperture 16 lines ; height fh)m 
the lower side of the aperture to the apex 14 lines ; width of the aperture 
7 lines. 

This species resembles a strongly carinated Cychnema^ and may be, 
perhaps, a species of that genus. 

Locality and Formation. — G, Cape Norman, Newfoundland ; Quebec 
group. 

Collector, — J. Richardson. 

MuBCuisoNU Catharina, (N. sp.) 




Fig. 215. Fig. 216. 




Fig. 219. Fig. 220, 



Fig. 215. — Murchuonia CtUkarwa, 
216.^-Af. acrea, 
2nj-^M. Mtlina, 
218.^-Af. iimulatrix 
219.— 3f. Cicelia, 
220.^-Af. Mororeula, 



A Tariety of JIf. gracHit. 
A Tarietj of Jf. pertmguiaia. 



Description. — Shell small, slender; whorls about fifteen, extremely 
and sharply angular in the middle, the space between each two of the 
carinse being deep and uniformly concave. The form of the spire is that 
of a deeply threaded screw. The suture appears to be about half way 
between the carinations in the bottom of the concave space. Apical 
angle from 10^ to 15^. Surface unknown. 

Length of a specimen with fourteen whorls, firom the apex downwardfl, 
10 lines ; width of the last whorl 3 lines. 
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Locality and Formation. — ^K, Table Head, Newfoundland ; Quebec 
group. 

CoUector.-^^ RichardBon. 

MUBCHISONIA ACRBA. (N. Sp.) 
Pig. 216. 

Description. — Shell rather small and slender, somewhat turretted; 
whorls from twelve to fifteen, flat or sub -concave, each with the lower 
edge rounded and sub-angulated, projecting a little over the one below ; all 
above this projection flat or gently concave, and sloping to the suture, 
close to which there is a slight convexity. Surface characters unknown. 

A specimen of eleven whorls is 11 lines in length ; diameter at the last 
whorl ^ Imes. Apical angle from 15^ to 20^. 

This species belongs to that group, of which M. Anna^ so characteristic 
of the Galciferous, is an example. It resembles a small Turritella. 

Locality and Formation. — G, Part aux Choix, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

MuBCHISONIA AdELINA. (N. Sp.) 
Fig. 217. 

Description. — Shell elongate, tapering at the rate of about one line to 
the inch. Whorls from fifteen to twenty, nearly flat or gently convex, 
with three equi-distant slightly elevated carin®, separated by concave 
spiral grooves. Suture rather deep. The only surface markings visible 
are fine revolving lines on the carin» and in the grooves between. The 
central carina is usually a little more prominent than the others, and all 
appear to be acutely edged, when perfect. 

Length about 3 inches ; diameter at last whorl 6 lines. 

Locality and Formation. — G, Gape Norman, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

MuRcmsoNU simulathix. (N. sp.) 

Fig. 218. 

Description. — Shell small and rather slender, with from ten to thirteen 
nearly uniformly ventricose whorls, which are slightly the most ventricose 
in the lower half. Aperture ovate, formed on the upper and inner side 
by the penultimate whorl, not free ; no umbilicua. The band is narrow 
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and obscure, situated just below the nuddle of the whorl. The surface is 
in general smooth, but in perfect specimens obscurely marked by fine 
8tri», curving backwards to the band. 

Length from 18 to 80 lines ; diameter of last whorl from 6 to 8 Imes. 

This species is closely allied to M, ffraeilU (Hall), but differs in the 
position of the band, and in the form of the aperture. In the Trenton 
species, the band is in the middle of the whorl, and the lip is continuous 
all round the inner side of the aperture. 

M. Vesta has the whorls less convex. 

Locality and Formation. — H, I, K, L, M, N, Table Head and Point 
Kch, Newfoundland ; Quebec group. 

Collector. — J. Bichardson. 

MURCHISONIA GlCSLIA. (N. Sp.) 
Fig. 219. 

Description. — Shell rather small and slender ; spire of from ten to 
fifteen whorls, which are strongly and sharply angular at about the lower 
third, with a straight slope to the suture above. Space between each two 
carinas angular, not concave as in ilf. Catharina. Surface unknown 
Apical angle from 15^ to 20®. 

This species belongs to the same group with M. perangulata (Hall) of 
the Black Biver and Trenton, from which it is distinguished by its 
elongated and slender form. It is also allied to M. Estella of the Guelph 
limestone, see p. 155, ante. 

Length about 12 lines ; width of last whorl about 8} lines. 

Locality and Formation. -^Ia^ Table Head and Pomt Bich, Newfound- 
land; Quebec group. 

CoUeetor. — J. Kchardson. 

MUBCmSONIA BOBORCXJLA. (N. Sp.) 
Fig. 220. 

Deicriptian. — Shell turbinate, with about five acutely angular whorls ; 
apoal angle from 55^ to 65^ ; base strongly convex. The whorls are 
strongly angdar along the middle, above gently concave to the suture ; the 
band situated on the edge of the angulation. The body-whorl below the 
angle has a single carina, between which and the marpn there is a 
concave band, usually a little more than half the width of the upper side 
of the whorl. Aperture angular on the outside, rounded on the inner 
fide, partly formed by the penultimate whorl, the lower-inner lip 

Q 
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thickened. Ko umbilicus. Sur&oe with fine ahaip backward curnng 
Btriae. 

This species is a variety of that group to which M. ferangulaAa (Hall), 
M. aerrulata (Salter), Jf, gyrogonia (McCoy), and others bel<mg. IVom 
the first of these it differs in having no umbilicus. The second hifl two 
carinse below the angle on the body-whorl. The third, as figured by 
McCoy, has the whorls more oblique. 

Locality and Formation, — H, I, K, L, M, Table Head and Pomt Bioh, 
Newfoundland ; Quebec group. 

OolUetor. — J. Richardson. 



MuRCflisoNiA Atjgustina. (N. sp.) 




Pig. 221. 
Fig. 221.— Ifurdluofiia Juguiiina. A Tarietj of M. btllidneta. 

Description. — Shell large, with from eight to ten strongly convex 
whorls, which are obscurely angulated, and with spiral band, just bebw 
the middle. Aperture subnovate, with mdications of a canal at the low«r 
angle. The lip is free all round ; on the upper nde in contact with the 
penultimate whorl, and on the inner side with a fold which forms an 
angular canal, and leaves open a smaD umbilicus. Surface with obscure 
undulations curving backwards to the band, and probably fine stri», 
although none can be seen on the specimens (which are silicified). The 
band is iituatad on the angular part of the whorl, and appears to be 
mooth. 

Length of a spedaen of the average site from the apex to the anterior 
angle of the aperture 8| inches ; width across the last whorl and aperture 
about 20 lines. 

The casts of this species closely resemble, both m sise and form, those 
of M. beUicincta (Hall), so common in the Trenton, the only difference 
being that the whorls are slightly angulated below the middle, instead of 
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vnifonnlj ventrioofle. Hie' snrfiioey when perfect, of M. heUidnetaj is 
ooTered with fine thread-like stiWy diatmctlj visible on the band (which 
10 xm the middle of the whorls), and never (m any of the specimens that I 
have seen) undulated. 

3f. arenariaj of the Calciferous, is more cloeely allied, but appears to 
me to be a different species, being much shorter. 

Locality and Formation. — H, I, K, L, M, N, West side of Pistolet 
Bay, Burnt Cape, Table Head, and Point Rich, Newfoundland ; Quebee 
group. 

Oattedar. — J. Richardson. 

MUROHISOVIA AQiLia. (N. sp.) 

Description. — ^The casts of the interior of this species are elongated 
gradually tapering, with apparently about fifteen short and nearly 
uniformly depressed veiltricose whorls. 

A fragment 24 lines in length tapers from a diameter of 8 lines at the 
larger extremity to 4 at the smaller. It has nine whorls. 

Another specimen of twelve whoris tapers from 6 lines to a pomt in 
25 lines. 

This species somewhat resembles M. gracilis j but differs in havmg the 
whorls shorter, not so convex, and the suture not crosang so obliquely ; 
surface unknown. 

Locality and Formation. — O and H, Cape Norman and Table Head, 
Newfoundland ; Quebec group. 

CoUcetor.^^. Richardson. 

MURCmSONIA PLACIDA. (N. Sp.) 

Description. — Shell small, short, of about four uniformly ventricose 
whorls ; an obscure narrow band at the lower third of the last whorl ; 
apical angle about 47^. Surface unknown. There is a nunute umbilicus. 
Length about 8 lines ; width at the aperture about 5i lines. 

Locality and JWmoliMi.— 6, Cape N<»maa, Newfonndland ; Quebec 
group. 

Oolkeior.-^. Biehardson. • 

Genus Maclduu. (Latneiir.) 

Remarks. — ^In the Pal»ontology of New Tork, vol. i., there are two 
species of this genus, M. sordida and M. matiUinay described and 
figured as occurring m the Caleiferoua formation. The ori^nal specimens 
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were evidently very imperfect, and it appears to hare been not pomble 
to giye the details of Uie specific characters. The figures barely show 
enou^ to indicate the genus. I have heretofore referred to M. maJtu^nay 
with doubt, a species found in the Calciferous at the Mingan Islands, and 
have also thought that I could recognize it in the limestone of the Quebec 
group at IHiillipsburgh. It has now, howeyer, become apparent, from the 
collections made in Newfoundland, that there are several distinct species, 
all having nearly the form and proportions indicated by the figures m the 
work above cited ; but it is, at present, impossible to decide that any one 
of them is truly M. sarcUda or M. malvUina. I propose, therefore, to 
describe them all as new, and to leave it for. future discoveries to deter- 
mine whether or not those which occur at the lypical locality, in New 
York, are represented among them. 

In the following descriptions the shell is regarded as being sinistral ; 
the flat side is thus the spire and the umbilicated side the base. 

Although I think that the genus Ophileta is founded on species of 
Madurtay with very slender whorls, I retam it for the present pro- 
visionally. 

Maclurea crenulata. (N. sp.) 








Fig. %%%. 
Fig. 222. — Maclurea crtnulaia, a, bate ; 6, fVont ; e, spire. 

Deseriptian. — Shell hemispherical ; spire flat, of three or four rather 
dender whorls , outer edge narrowly rounded angular ; umbilicus about 
one-thiid the whole width, with a sharp crenulated edge ; inner side of 
the whoris, in the umbilicus flat and nearly vertical ; all the whorls 
exposed in a spiral staircase form to the apex. The base forms an 
irregular hemisphere, highest at the aperture. 

Surbce finely striated, and usually with some rugose lines of growth. 

These latter are sometimes absent, and the shell has then a smooth 
aspect 
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A single specimen of w operculum was found m the same piece of 
limestone, with several shells of this species. It is a flat thin plate, with 
a muscular process, as m 3f . Logani. 

The edge of the umbilicus is exhibited in more than fi% specimens, 
and in all it bears a sort of a rounded band, which is beautifully orenula- 
lated transversely, as in most of the species of Solarium. 

The inner whorls of the spire are sometimes a little elevated above the 
others. The upper side of the whorls is quite flat, when the shell is 
preserved, and usually so m the casts of the interior, but sometimes 
rounded. 

Width of a specimen of the average size 15 lines ; height 7 lines ; 
width of the umbilicus 4 lines, varying from one-fourth to one-third the 
whole width of the shell. 

Numerous small silicified specimens of this species were collected at 
Table Head and Point Rich, where it appears to range through a thick- 
ness of about 900 feet. ' 

Closely allied to M. oeeanaj but difiers in having the edge of the 
umbilicus acute and crenulated instead of narrowly rounded ; in having 
the inner side of the whorl in the umbilicus flat instead of convex ; the 
umbilicus also is narrower, and the operculum thin, with a well developed 
muscular process. The lowest strata in which it has been found are 
about 300 feet higher than the highest holding M. oeeana. 

Locality and Formation. — I, K, L, M, N, Table Head and Point Rich, 
Newfoundland ; Quebec group. * 

Collector. — J. Richardson. 

Maclurba ogbana. (N. sp.) 




Fig. 223. 
Fig. 223.— Jtfac/afTNi ouama. a, the spire ; 6, front Tiew. 

Deaeription. — Shell from one to four mches across ; whorls four or five, 
rather slender ; umbilicus about half the whole width (in small specimens ; 
it has not been seen m those of large sise). S|Hre flat ; the outer edge 
narrowly rounded ; the suture compressed and thread-like when the shel 
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is preaeired) but, as seen in the cast of the interior, deef^ impressed. 
The outer side of the bodj-whorl is gently conrex, and sloping to the 
edge of the umbilicus at an angle of from 60^ to 70^ with the plane of 
the flat side of the shell. The height of the aperture appears to be a 
little less than half the whole ¥ridth <^ the shell. The edge of the 
umbilicus is acutely rounded, not acute as in 3f. Emmonn and M. i^ffmU* 
The inner side of the whorls in the umbilicus is gently conyex, and some- 
what sloping ; the edge exposed m staircase form to the i^x. Surface 
imknown, but most probably finely striated. 

In a specimen 18 lines across, consisting of three complete whorls, the 
outer whorl is 4 lines wide ; height <^ the aperture 6 lines ; width of the 
umbilicus 5| lines. 

In a specimen 83 lines wide, consisting of four whorls, the outer whorl 
is 9 hues wide ; aperture and umbilicus not exposed. 

The proportions of this species are rery nearly those of M. erenulaia^ 
and, in the condition of casts, the two cannot be distinguished from each 
other. When the shell is preserved^ the differences become at once 
apparent. 

In M. erenulata the umbiUous is narrower ; the edge bears a orenu- 
lated band ; the inner side of the whori, in the umbiUcus flat ; and the 
height of the aperture is a littie more than half the whole width of the 
sheU. 

The operculum found with it has no muscular process, as m Jf. Logam. 

This species occurs also in a somewhat lower geological position than 
M. erenulata. 

LoeaUty and FarmaUan, — F, G, H, Port aux Choix, Table Head, 
Cape Norman, and Pistolet Bay, Newfoundland ; Quebec group. 

CoU€etor.—3. Bichardson. 



Maclurba APnxis. (N. q).) 




Fig. %u. 
fif . n4^ JfoeliirM i||lii^ «iihe«fiM| >,it€ti#a. 
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Ikser^ftum. — Shell small ; width from 1) to 2 inches ; spire flat, of 
four or five slender whorls, which, as seen in the casts of the interior, are 
uniformlj convex on the upper side, the suture being deeply impressed. 
Umbilicus somewhat more tiian three-fifths the whole width; the edge, as 
shown in a vertical polished section, acute ; the inner sides of tiie whorls, 
in the umbilicus, convex ; all the whorls seen, in staircase form, to th6 
apex. Surface unknown. 

Width 18 to 24 lines; height 6 to 8 Imes ; width of last whorl 5 to e 
lines. 

Difiers from M. Emmofm in having more slender whorls. It also 
resembles ALpanderoMj but this latter is vastly larger. 

In perfect shells the whorls may be flat above, although in the cast^ 
they are rounded. 

Locality and Formation. — F, Eeppel Island, Newfoundland ; Quebec 
group. 

CoUeetor. — J. Bichardson. 

Maclurea pondsrosa. (N. sp.) 

Description. — Shell large ; from four to six inches across ; of four or 
five whorls. Spire flat, the central whorls often a little elevated above 
the outer ones ; the margin obtusely rounded. Base truncated hemis- 
pherical ; umbilicus about half the whole width, with an acute edge ; 
sides of the whorls in the umbilicus moderately convex. Surface with 
strong squamose striae parallel to the edge of the aperture. Shell remark- 
ably thick, usually exhibiting a tendency to exfoliation. 

No very perfect specimens of this species have been collected, although 
it occurs in vast numbers in several localities. The edge of the umbilicus 
in ordinary specimens is acutely rounded, but in good vertical polished 
sections it is very acute. Such sections also show that, in some, the edge 
of the whorls is exposed, in the umbilicus, in staircase form, to the apex, 
but in others it is quite certain that it (the edge) is concealed by the 
preceding whorl. 

In most specimens the whorls on the upper side are uniformly 
depressed convex, with a moderately deep suture, but sometimes they are 
nearly flat. 

A specimen of four whork is about 5 mches across. 

This species, in size and proportions, much resembles Itf. Magna, but 
Offers from it in having the whorls a little more slender m the horizontal 
direction, and deeper m the vertical, in having the edge of the umbilicus 
more acute and always a thicker shell. The vertical section is almost 
exaotiy like that of M. affiniiy as represented above in fig. 224, which, 
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on comparison, will be found constantly a little different firom similar 
sections of M. Magna. 

The only differences I can perceive between M. nffinu and this species, 
are in the much greater sise and thickness of shell of the latter. 

Locality and Formation. — ^P, Cow Head, Newfoundland; and also 
near PhilUpsborgh, Canada East. It occurs most abundantly at Correy's 
farm, about five miles north of Phillipsbur^, on the road to Bedford, in 
band C 1, of the Phillipsburgh series. 

CoUectoru. — J. Richardson, at Cow Head ; E. Billings, at Phillipsburgh 

Maclursa acuminata. (N. sp.) 




Fig. 225. 
Fig. 225.— Jlfae<tir«a octuntno/a. A east of the interior. 

Description. — Shell from two to four mches across; spire flat, the 
middle sometimes a little convex ; suture closely compressed, m the cast 
of the interior deeply excavated ; outer edge thin and acute ; whorls three 
or four. The base is depressed hemispherical ; umbilicus very small, and 
in some specimens apparently closed altogether. Surface with fine strise, 
those on the base seem to be rather coarse. 

This species is easily recognized, even when in the condition of casts, 
by its margin, which is often much more acute than is represented in the 
above figure. 

The largest specimen collected is 8} inches across, and consists of 
about 3^ whorls, the last one being 12 lines wide at the aperture. The 
height is about one-third the width. 

Locality and Formation. — K, L, M, N, Table Head and Pomt Rich, 
Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

Maclurea spboiosa. (N. sp.) 




Fig. 226. 
Fig. 226. — Machuna tpeeio9a. The ipire. 
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Description. — Shell about two inches across, connsting of four or five 
slender whorls. Spire flat or very slightly convex in the middle, upper 
nde of the whorls with a concave band, occupying the outer half, the 
inner half elevated, and either convex or with the most prominent part 
slightly flattened. The margin is nearly acutely angular. The outer side 
of the whorl, below the margin, is either flat or gently concave, and sloping 
inwards at an angle of about 70°, with the plane of the spire in the body- 
whorl, but from 60^ to 70^ in the smaller whorls. The umbilicus is about 
five-sixths of the whole width, the edge rounded angular in the last whorl ; 
acutely angular in the inner whorls. The slope of .each whorl into the 
umbilicus is gradual, and sometimes a little concave near the edge, then 
convex, and lastly, nearly vertical. All the whorls are exposed to the 
apex. The aperture is obscurely rectangular in the last whorl, but 
more neu'ly oval in the inner whorl ; the width a little greater than the 
height. 

Surface with strong rugose transverse striae, and often with shallow 
concave grooves, from two to three in two lines. 

The casts of the interior somewhat resemble those of M. transitianity 
but are distinguishable by the form of the upper side of the whorl, the 
margin of which, instead of being uniformly rounded, as in the species 
cited, is obliquely truncated by an obscure flat band, which slopes outwards 
and do^vnwards at an angle of 15^ to 30^ with the plane of the spire. The 
acute edges of the margm of the shell and umbilicus are more obtuse or 
obsolete in the cast. 

The last whorl is sometimes a little vagrant. 

A specimen 18 lines in width is 4 lines in height. 

Locality and Formation. — G, H, I, K, L, M, Point Rich, Table Head, 
Cape Norman, Schooner Island in I^tolet Bay, entrance to the north arm 
of Bonne Bay, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

Maclubba TRANsinoins. (N. sp.) 

Description. — Shell small, about two mches across, of about four 
slender whorls. Spire flat; the suture in casts of the interior deeply 
impressed ; the outer margin rounded ; the outer side of the last whorl 
depressed convex and nearly vertical. The umbilicus is nearly the whole 
width of the shell, with an acute edge. The inner side of the whorls in 
the umbilicus has two slopes. The first, commencing at the edge of the 
umbilicus, extends about one-third the width of the whorl, inclined at an 
angle of 45^ or somewhat less, to the plane of the spire ; it is usually 



242 



gentlj concave. The second, inside of the first, is gently conyex, and 
inclined at an angle of from 70® to 80^. Surface unknown. 

Width of an average specimen 20 lines ; width of last whorl 6 lines ; 
height of last whorl about 6 lines. 

When the upper side alone of this species is seen, it cannot be disian- 
guished frvm M. affinis ; the size of the shell and proportions being about 
the same. The umbilicus, however, is altogether different. Borne of the 
specimens have thicker whorls, and approach M. Hmmorm in form. 

Locality and Formation. — K, L, Table Head and Pomt Rich, New- 
foundland ; Quebec group. 

Collector. — J. Richardson. 



Maclubea Emmonsi. (N. sp«) 




Fig. 327. 

Fif . %2*t.'^MaelwrtA Emmmui, 0, front tIcw of a imall tpednMii { 6, fplre of a 
Urge specimen ; c, ipire of a. 

De$eription. — Shell from one to three inches across, usually about two 
inches ; spire flat, of three or four whorls, somewhat rapidly increasing in 
ffiie ; outer edge obtusely rounded ; umbilicus fit)m one-half to three-fourths 
the whole width with an acute edge. On the upper side the smaller 
whorls are, in some specimens, quite flat, and in others convex ; the outer 
margin of the last whorl, in all the specimens seen, is obtusely rounded. 
The edge of the umbilicus, in the perfect shell, is thin and quite sharp, 
with a concave band just below it ; in the casts it is acutely rounded. 
With the exception of the concave band, the inner side of the whorls in the 
umbilicus is gently convex. The whorls are all seen in the umbilicus, but 
die edge projects only slightly. The height of the shell is nearly two- 
thirds its width. Surface unknown, but probably finely striated. 
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TTidtii of an averaTe Bpecimen 24 lines; height 15 lines: iridth of 
umbilicus 11 Hnes ; width of last whorl 9 lines. 

This species differs from M. cremUata in being of a more rotund form, 
the outer edge of the body whorl obtusely rounded, the umbilicus wider, 
and the edge not crenulated. 

M. tr€mMoni8 may be only a variety. 

LocdUty and Formation.— l^ K, L, M, N, Point Rich and Table 
Head, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

OTHSB 8PBCIB8 OF MAGLURBA. 





Fig. 228. Fig. 229. Fig. 230. 

Figd. 3M| 229, 280. — Opercula of diflterent sp«ciM ofifacfifraa. 

* At Gape Norman, associated with M. oeeana^ the three forms of opercu- 
lum above figured were found, evidently belonging to distinct species. 
The one represented by fig. 229, occurs abundantly and in a fine state of 
preservation. The outer surface is divided into two sub-triangular areas 
by a suture running from the nuclear angle a, to the lower inner angle. 
The inner or smaller area is striated parallel to the inner concave edge b; 
the outer area parallel to the lower gently convex edge c. It is about 
two lines in thickness at the lower edge, but becomes gradually thicker to 
tlie upper, the most elevated point being at the nuclear angle, a, where 
iiie thickness is ten lines in the specimen figured. On the inside, the 
upper and outer edges are bordered by a thick elevated margin. There 
is no muscular process, as there is in the operculum found with M. 
ermulata. 
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The operculnm represented bj fig. 228 is of a sub-cyHndrical spiral 
form, and exhibits no satures on its outer surface, the strias bebg continu- 
ous all across. There is no muscular process. 

figure 230 has no suture, and although more nearly related to fig. 228 
than it is to the other, is still quite distinct therefirom. 

There was also another operculum found at Pistolet Bay, which is nearly 
stnught, and two inches long by six lines in width. 

These four opercula, difiering so widely from each other, prove that 
there are also as many distinct species of Maclurea to which they belong. 
Accordingly at Cape Norman we find fragments of what appear to be 
forms different from those above described. I propose to name them as 
follows : 

Maclubba Stlpha. (N. sp.) 

Detcriptian.-^ This species is founded on a silicified fragment consisting 
of the middle three whorls of a specimen wluch appears to have been 
somewhat larger and more nearly globular than any of those above noticed. 
Spire flat ; width across the three whorls, 12 lines ; last whorl 4 lines 
wide ; height of the aperture as nearly as can be ascertained 10 lines ; 
width of the umbilicus, 7 lines. The umbilicus, which is quite empty in 
the specimen, is cylindro-conical ; the edge scarcely at all projecting, and 
the sides of the whorls flat It extends quite to the apex. 

Maclubba Pstchb. (N. sp.) 

Deseription. — ^A specimen 18 lines wide, has the aperture 10^ lines in 
height ; umbilicus 6 lines wide. The spire is flat, but tiie number of whorls 
cannot be made out The edge of the umbilicus is nanowly rounded as it ' 
is in ikf. oeeana ; inner side of the whorl gentiy convex. In general 
aspect resembles a sub-globular form of M. oceanay diflforing therefrom in 
having a narrower umbilicus which does not ascend to the apex, and in 
havmg the aperture more extended in the vertical direction. 
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Maclurba rotundata, (N. sp.) 

a b 




Fig. 231. 



?ig. 231.— Jtfac/tcr<a rotundata, a, front Tiew of a cast of the interior ; 6, Tiew of tht 
bftM. 

De9erip(ian. — Shell about two inches across, strongly convex; spire 
flat, the inner whorls sometimes a little elevated above the outer ; whorls 
about three, flat on the upper side ; margin narrowly rounded ; umbilicus 
half the whole width, with the edge narrowly or acutely rounded ; whorls 
in the umbilicus gently convex. Surface unknown. 

Width of specimen figured 18 lines ; height of aperture 12 lines ; 
width of umbilicus 9 lines ; width of last whorl at the aperture 7 lines. 

This species is closely allied to M. JSmmansi from which it differs in 
having the upper side of the whorls flat, even in casts of the interior, and 
in its somewhat narrower umbilicus. M. Pst/che has the umbilicus still 
narrower and penetrating only half the height of the shell. 

Locality and Formation. — Bonne Bay, entrance to the north arm, and 
also east arm, south-west side, Newfoundland ; Quebec group. 

CoUeetoT.—J. Richardson. 

Ophilbta Nbrinb. (N. sp.) 




Fig. 232. 
Fig. 232.— QpAOeto NwHm. a, Use; 6, the ipii«. 

Description. — Smaller than 0. compacta; spire gently concave ; margin 
acutely rounded. Lower side deeply concave, with the whorls strongly 
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angular along the middle ; the edges of all the whorls seen in the umbili- 
ons. In the smaller specimens die outer side of the whorls slope inward 
at an angle of about 75^, but in the larger ones it is more nearly vertical. 
The inner slope of each whorl (from the angular edge which runs along 
the middle on the lower side), into the umbilicus, is iat ; the slope out- 
wards (or the outer side of the whorl) is gently conyez. 

In a specimen 8^ lines wide, there are four whorls ; width of last whorl 
at the aperture 2 lines ; depth about the same. The largest specimen 
seen is 15 lines wide. Surface finely striated parallel with the aperture. 

This species is certainly closely allied to 0, eomfctctay and it is not with- 
out much hesitation ihat anew name is proposed for it. The following are 
the differences : — In 0. eompacta ihe spire is always flat, and the lower 
side of each whorl (or that side which slopes into the umbilicus) concave. 
In this species the spire is always gently concave, and the lower side of the 
whorl flat. 0. eompacta is, also, a much larger species, being usually 
from 20 to 80 lines, while of 0. Neriney although found in immense nam- 
bers, the largest seen is 16 Imes wide, and all the others seen, from 3 to 8 
lines wide. 

Although a new name is proposed, I think it only a variety, and further 
that 0. compaeta and 0. oomplanata are also varieties of the samo 
species. 

Loeaiity and Formation. — ^F, Bay of St. John, Newfoundland; 
Quebec group. 

CoUector.^. Richardson. 

Ophileta uniangulata. (Hall.) 

EuoMPBALva vvuHOULAra, (Hall.) Pal. N. T., toI. 1| p. 9| pi. US fift* ^i ''• 

Remarks. — ^This species occurs at Cow Head in Division P. It 
occurs also in the limestones at Point Levis m Band 4, and at Bedford in 
C 1, Geol. of Can. p. 846. 
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Helicotoma Proswpina. (N. 8p.) 




Fig. 233. 
Fig. 233. — Helicotoma Proierpma. The under side. 

Description, — Shell large, consisting of about four sub-cjlindrical 
whorls; spire nearly flat, the inner whorls being only slightly elevated 
above each other; suture apparently deeply impressed. On the upper 
tide the whorls are slightly flattened along the middle, rounded at the 
edges. On the under side they are strongly and uniformly convex. The 
outer side is somewhat flattened and approaching the vertical, but rounded 
above and below. The umbilicus is about half the whole width. 

Width of the specimen 80 Imes ; height of the last whorl 9 fines ; 
width 8 lines. 

This species is founded on a single specimen, which retains apart of the 
diell, but so covered by adherent matter that the surface characters can* 
not be ascertained. On the outside of the last whorl there are visible 
some oblique undulations which cross from the margin downwards and for- 
wards. These, no doubt, indicate the course of the striae, which, most 
probably, curve backwards to the margin, both above and below. 

Locality and Formation. — G, Cape Norman, Newfoundland ; Quebec 
group. 

CoUeetar — J. Richardson. 

Hbuootoma Tritonia. (N. sp.) 

Description. — The specimen is a fragment consisting of four whorls ; 
width 19 lines ; height about 6 lines. SSpire gently concave ; whorls sub- 
cylindrical, on the upper side, with a narrow elevated ridge at the margin, 
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or a little within it, then gently convex to the sature ; close to the mar- 
pnal ridge there is a distinct groove following it all the way to the centre 
of the disc. On the outside the whorls are gently convex and sub-verti- 
cal, apparently sloping a little outwards in the last whorl, and inwards in 
the smaller ones. On the under side the whorls are rather strongly con- 
vex, obscurely rounded, descending with a somewhat flat slope into the 
umbilicus, winch is wide and concave. Where the shell is preserved, on 
the outside of one of the inner whorls, it shews four or five narrow, thread- 
like ridges, following the whorl longitudinally. 

This species must be closely allied to H. Froierpina. It differs from it 
in havmg a mar^al ridge on the upper side, and m the form of the whorls 
on the lower ride not so prominently rounded. 

LoeaUtjf and Formation. — G, Cape Norman, Newfoundland ; Quebeo 
group. 

CoUeetar. — J. Kchardson. 

Hblicotoma Gorgonea. (N. sp.) 

Description. — Shell large, depressed conical. Whorls about four, 
nearly cylindrical. On the upper side (as ascertained by a vertical 
polished section), the whorls are turretted, each rising about one-fourth 
its own diameter above the preceding. On the under side strongly and 
oniformly convex, or cylindrical ; umbilicus not quite half the width, 
exposing all the whorls to the apex in staircase arrangement. 

Width 2i inches; width of the last whorl at the aperture 9 lines; 
height about the same. 

The specimen shews the under side, the spire being imbedded in lim^ 
stone. The whorls below, and in the umbilicus (which is nearly empty), 
are uniformly cylbdrical, apparently a little flattened along the middle of 
the lower side, but above, as seen in the section, they seem to be obtusely 
angulated half way between the margin and the suture. The inner upper 
ride of each is also impressed by the one next above it. 

This species, so far as its form can be made out, resembles closely some 
of the large Euomphali with cylindrical and slightly angulated whorls, 
which abound in the Devonian and Carboniferous series. 

It may be that this species is only a variety of H. Fro$erpina. 

Locality and Formation. — ^H, Table Head, Newfoundland; Quebeo 
group. 

ColUctar. — J. Bichardson. 
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HeUOOTOMA EUOHARIS. (N. sp.) 




Fig. 964. 
Fig. 234.— He/tco/oma Eucharis, a, npper side ; 6, front Tiew. 

Descriptiann-^Shell small, of three whorls, including a minute one in 
the centre. Spire nearly flat, the inner whorls a little elevated above the 
outer ; mar^ narrowly rounded ; upper side of whorls flat and sloping a 
little downwards to the suture, the outer edge being more elevated than 
the inner. Outer side of the whorls gently convex. Umbilicus a little 
more than half the whole width ; the edge acutely rounded ; the whorla 
within, gently convex. 

Surface with fine strise, which curve backwards to the margmal edge. 

Width, 4^ lines ; heighfc of the aperture, 3 lines. Of this species only 
two specimens have been found. One of them has the edge of the umbil- 
icus quite acute, but in every other respect the two are identical. Both 
have indications' of a shallow concave band just below the margin of the 
last whorl. 

Locality and Formation. — ^L, M, Table Head, Newfoundland ; Quebec 
group. 

Collector. — J. Bichardson. 

EoomJOMPHALUS BISTAKS. (N. Sp.) 




Fig. 135. 
Fig. 235,'^Ecadiomphalui dutam. Lower ilde. 
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Description. — Shell slender, coiled in a regularly spiral curve, whorls 
three or four, distant from each other about once and a half their width. 
Surface coarsely striated transyersely. 

The specimen is imbedded in a piece of limestone, the lower side being 
exposed. There are two complete whorls preserved, which appear to be 
the second and third, the first or inner one absent. Width of the whole 
coO, 27 lines ; width of the inner whorl (supposed to be the second,) 10 
lines ; thickness of the last whorl at the aperture, (or where broken oflf,) 
4i lines. 

On the lower side the whorls are uniformly convex ; on the outer side 
more depressed, but still it is moderately convex ; inner side apparently a 
little flattened; upper side, judging from the fittctured extremity, widi a 
carina at about the outer third, inside of which there seems to be a flat 
dope. The form of this side, however, still remains doubtful. 

Locality and Formation, — ^P, north-east side of Cow Head, Newfound- 
land ; Quebec group. 

Collector. — J. Richardson. 

EccuLiOMPALus Atlakticus. (N. sp.) 

DeMcription. — ^Tube slender, forming two whorls, closely coiled, but not 
in contact. Under side of the whorls nearly uniformly rounded ; upper 
side angular near the outer edge. 

The spire of the best specimen seen, is 11 lines across ; width of the 
aperture, 8 lines ; height about the same ; distance of the last whorl from 
the preceding one, at the aperture, about 1 line. In other specimens, the 
whorls are not so much separated. 

This species is smaller than F. intortuij and has more slender whorls. 

Locality and Formation. — ^F, Bay of St. John, G, Eeppel Island, 
Newfoundland ; Quebec group. • 

Collector. — J. Richardson. 

ECCULIOMPHALUS SUPSRBUB. (N. Sp.) 

Deecription. — Shell large, gently curved, surface with strong angular 
transverse stri», about five in two lines. A single imperfect specimen 
only has been collected. Its length, following the outside, is six inches ; 
width at the aperture, 15 lines ; depth about 12 lines. The under side is 
obscurely angular along the middle, and the upper apparently rounded. 
About two inches of the larger extremity nearly straight, and the remain- 
der curved to a radius of about fifteen lines. Its form is excecdin^y like 
(hat of JE. Canadeniiif but it is larger and more strongly striated. 
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LoeaUty and Formation. — ^P, tvfo mUes nortli-east from Portland 
Greek, Newfoundland ; Quebec ^loip. 
Collector. — J. Richardson. 



Mbtoftoma ikstabius. (N. sp.) 

a b 




Fig. 236. 
Fig. 236. — Metoptoma imtahUis. a, underside ; 6, sid'e riew. 

Description. — Shell small, depressed conical; apex acute, slightly 
incurved, situated oyer the anterior margm ; aperture circular ; sur&ce 
finely striated parallel to the base. 

"Width of an average specimen, 8 lines ; height, 4 lines. 

The above relates to a symmetrical individual, but there are many 
specimens with the base more or less oval, and the apex turned either to 
the right or left, besides being more flattened on one side than the other. 
I regard these as being all deformed individuals of the same species. 

lA>caJity and Formation. — ^L, Table Head, Newfoundland; Quebec 
group. 

Collector. — J. Richardson. 



CEPHALOPODA. 
Orthoceras piscator. (N. sp.) 




Fig. 237. 

Fig. 23't^^Orihocira$ pUcatcr. A fragment shewing the siphonele and tome of the 
septa. 
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l>e#mptj<m.— 'This is a large, elongated, gradnaBy tapering species, 
with a large lateral siphuncle. A ^oimen, three feet kn length, tapere 
from a diameter of about four inches at the larger extremify, to one inch 
at the smaller. The siphuncle in the same length tapers from about six- 
teen lines to nine lines ; and it is thus more thsA one-half the whole 
diameter near the apex, but less than one-third near the chamber of 
habitation* The section is circular, or nearly so. 

In one specimen, where the diameter is nae lines, there are six septa 
to one inch in length. In another specimen of a siphuncle, seven inches 
in length, eleyen lines m diameter at the larger and seven at the smaller, 
there are twentj-three septa. In the large specimen, where the diameter 
18 three inches, there are four septa in fourteen lines. The average 
appears to be between three and four septa to the inch, from a diameter 
of two inches and upwards. The detached siphuncles are usually a little 
flattened on the ventoJ eude along the line of the contact with t^e shell. 
SoriSftce unknowa. 

Locality and Formation, — ^I, E, L, M^ .N, Table Head and Point 
Bich, Newfoundland \ Quebec group. 

Collector. — J. Kchardsoa. 

Obthoohras sbrvils. (N. ip.) 

i>0f cn/>tfoii.<-*Secti<»t ovate, m the pn^rtions of about fifteen to ten. 
The rate of tapering for the shorter diameter supposed to be the dorso- 
ventral, is about one line and a half to the inek. The lateral dianeter 
diminishes at the rate of three lines to the inch. Only two of the septa 
are visible in the specimen ; they are at the larger extremi^, and are 
^tant about one line from each other. Surfiuse with fine engirdling 
striae. Siphuncle unknown. 

Length of the specimen 8 inches ; lateral diameter at the larger ex- 
trenuty 15 lines, at the smaller 6 lines ; dorso-ventral diameter about 10 
and 4^ lines. 

Tins is a short,^ compressed, rapidly tapering species, belonging to the 
theca^haped groap to which 0. hoitaium (Black River limestone), and 
0. xiphia$ (Trenton) belong. 

Locality and Formation, — ^L, Point Kch, Newfoundland ; Quebec 
group. 

Collector. — J. Bichardsoii. 
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Obthoor&as BXPLOBATOB. (N. 6p.) 
5 





Fig. 238. 

Fig. 238. — Orthocerat txploraior, a sectioa shefwing the siphanole ; h Mt Tiew of itM 
flpcoimen. - 

Description. — Section nearly circular, slightly flattened on the ventral 
side ; tapering at the rate of about one line and a half to the inch ; septa 
about twelve to one inch, where the diameter is from seven to eight lines, 
gently undulated towards tihe apex on the ventral side ; siphuncle cylin- 
drical, two lines in diameter where the diameter of the shell b eight lines, 
situated at about one line or less firom the shell on the ventral side. 
Surface unknown. 

Loeality and FamMtion. — H, Pistolet Bay on Sdiooner Island, New^ 
fcondland ; Quebec group. 

Collector. — J. Biohardson. 



Orii^oobrab Priamtjs. (N. sp.) 
a b 





Fig. 239.— Or/Aoceros Priamui. 
preierTed. 



Fig. 239. 
0, Motion ; &, fide view of a fr»gment with the shell 



Description. — Shell annulated, of medium size ; section circular ; 
siphuncle cylindrical, very slightly, if at all, inflated between the septa, 
its diameter between one-sixth and one-seventh the whole diameter of the 
shell, near the centre ; septa from about five to eight to the inch ; an- 
nulations narrowly rounded, with uniformly concave spaces between, 
ffileen in a length of two inches ; surface with fine thread-like, engirdling 
Btrise, from eight to ten in one line, covering the annulations, as well as 
the interspaces. 
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Length of the best preserved spedmen 2 inches ; diameter at the 
larger extremity 9 lines, and at the smaller 4 lines ; diameter of the 
riphmicle 1) lines. The centre of the siphunde is about 1 line from 
the centre of the septom. 

Another specimen, 5 inches in length, tapers from 14 Imes to 8 ; and 
has 9 septa in the 2 inches at the larger extremity, and 8ml inch at 
the smaller. 

In external characters this species closely resembles 0. decre$een» 
(Black Biyer and Trenton), bat differs in the form of the siphuncle, 
which is cylindrical instead of moniliform. 

Locality and Formation. — ^L, Point Rich, M, Table Head, Newfonnd- 
land ; Quebec group. 

Collector. — J. Richardson. 

Orthoosbab Allumsttbnsk (Billmgs). 

0. ALLUUTTBim (Billings.) Report G. 8, C, 18S7, p. 361. 

BemarkM. — ^This species occurs at Table Head, m Divisions M and N ; 
at Point Kch, in M ; and on the west side of Pistolet Bay, in N. In 
Canada it occurs in the Chazy and Black River formations ; but has not 
been found above the Black River limestone. The specimens from New- 
foundland are all one-half larger than the largest that have been collected 
in Canada. In other respects, I cannot make out any difference. 

ObTHOCBRAS SLfiBITANS. (N. Sp.) 
VarUty of O. BigAyi (Stoket) ; O. <€fitit>l/fMi (Hall.) 

Description* — Section apparently nearly circular, the transverse dia- 
meter a little greater than the dorso-ventral ; siphuncle inflated between 
the septa, a little less than one-half the whole diameter ; septa distant 
about one-mxth the whole diameter. 

Only two specimens have been collected ; and both of these are curved 
to a radius of about one foot The siphuncle in one of these specimens 
is in contact with the shell at the smaller extremity, where the diameter 
is about one inch, and distant from it about one line, where the diameter is 
nearly two inches. In the other it is two lines distant from the shell 
throughout. 

Both specimens are somewhat distorted by pressure, and, therefore, 
the dimensions cannot be given precisely. They are each about 5 inches 
in length, 2 inches in diameter at the larger, and 15 lines at the smaller 
extremity. 
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The only difference between this species and 0. Bigtibyi is, that in 
the latter the siphuncle is in general a little more than half the whole 
diameter, whereas in this species it is less than one-half. 

Locality and Formation. — ^I, Point lUch, M, Table Head, Newfound- 
land ; Quebec group. 

CoUeetor.-^. Richardson. 

Orthoceras Lamarcki. (Billings.) 

Lamabokx. (Baiings.) Can. Nai. amd Gtol,, toI. It, p. 362, Oct 18S9. Otol. Gm., 

p. 121, fig. 38. 

Remarhn. — ^This species, or a very closely allied variety of it, occurs 
abundantly, in silicified fragments at Cape Norman, in Division G, at 
Pistolet Bay, on Schooner Island, in Division H, and at the River of 
Ponds, in G, Newfoundland. It resembles 0. Priamm^ but is more 
nearly cylindrical, the rate of tapering being on an average about one line 
to the inch. The siphuncle is stated in the origmal description, to be full 
one-third of the whole diameter, but in the majority of the specimens from 
Newfoundland it is about one-fourth. I would clasmfy these, from this 
locality, as a distinct species, were it not that among them there is one 
with the siphuncle full one-third the whole diameter, and several with it 
between one-fourth and one-third. 



Orthoceras Flavius. (N. sp.) 

Dencription. — Shell of medium dze; section apparently circular; 
siphuncle cylindrical, in contact with the shell ; septa from nine to 
thirteen to the inch. Surface and rate of tapering unknown. 

The best preserved specimen is 8 inches in length, about 9 lines in 
diameter at the smaller extremity, and lOi^ lines at the mid-length, 
shewing a rate of tapering of about 1} lines to the inch. The specimen, 
however, is distorted by pressure. The siphuncle is 8 lines in diameter 
in the lateral direction, and 2^ in the dorso-ventral. It is nearly of the 
same size throughout. There are 10 septa to the inch. Another 
siphuncle ef the tajne length, is 4 lines in diameter at the larger, and 8 
lines at the smaller extremity. It has 18 septal rings to the inch. 

0. explorator has the siphuncle not in contact with the shell, and one- 
third smaller, but in other respects resembles this species. 

Locality and Formation. — ^I, Point Rich, Newfoundland ; Quebeo 
group. 

CoUeetor. — J. Richardson. 
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PiLOCERAs Canadbnsb. (Bfllings.) 

p. OutJLDWMBB, <Billiiig8.) Cm. Nai. 4md QtoL, toI. t^ p. 171. 

Itemark$, — Seyeral specimens of the aphunole of this species were 
collected at Cape Norman and Port aux Choix, in divrisions F and G. 
In Canada it has been found only in the Calciferoos formation. 



PiLOCBRAS WORTHENI. (N. Sp.) 






Fig. 240. 

Fig. 240.— Pi/ocerat Wortheni. The central figure is a longiindinal Beeiion, a, the 
caTitj, and 6, the solid part of the sipbuncle ; c, side, and d, rentral riew of a detached 
•iphonde. 

Deneription. — Sipbtincle nearly straight, from two to four inches in 
length ; tapering at the rate of two and two-thirds lines to the inch, for 
two inohes from tlie larger extremity in a specimen two and a half inches 
VBL length, then more rapidly to the apex ; septa from eight to twelye in 
<me inch ; sectioD broadly elfiptical, the dorso-yentral diameter, about one- 
fifth greater than the lateral. The septa cross the «des obliquely, slopmg 
towards the aperturoi in proceeding from the dorsal to the ventral side. 
Surface unknown. 

One of the specimens shews that on the ventral nde, the sipbuncle is in 
contact with the shell. Another specimen, a longitudinal polished section 
of which is represented by fig. 240, shews that at two inches from the 
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ipex, the shell must be at leai^ one inch from the siphuncle on the dorsal 
fide ; and, as the specimen is mutilated on that side^ the distance may be 
greater. The sepfca are excesBively thin, and at their junction with the 
siphuncle are curved towards the apex, forming an attachment similar to 
that observed in the ordinary species of Ort?ioceraa and NautUu^. 

In a spechnen 80 lines in length, the dorso-veniral duuneter at the larger 
extremity is 14 lines ; lateral, 11 lines , at li inches nearer the apex^ 
the dorso-ventral diameter is 11 lines, and the lateral, 9 lines. Thence 
more rapidly tapering to the apex. In the first 18 lines there are 12 
septa or 8 to the inch on an average, but in the apical inch there are 12 
or 13. In other specimens they ate a Uttle closer together. 

In P. Canadense the siphuncle is in general, more curved, and the 
septal ridges cross it, sloping from the dorsal side downwards in proceeding 
to the ventral side. In tins species they slope in the opposite direction 
(assuming always tiiat the most curved side is the ventral). 

Dedicated to A. H. Worthbn, State Geologist of Illinois. 

Locality and Formation. — ^H. Port aux Ghoix, Newfoundland ; Quebeo 
group. 

CaUector.-^^ Richards<»i. 

PiLOdttiAS Tmtow. (N. tfp.) 

Deseription.^^lMgeT tiian P. Canademe^ infStk a straigbter siphttde 
and more cUstant septa. 

The best ^served siphtmcle collected, is 6^ mches in leng& ; dono^ 
ventral diameter, at the larger extremity 2 mches ; lateral 21 lines ; in 
the apical 18 lines, there are 10 septa ; in a length of 2 inches next liie 
large end, there are only 7. 

In P. Canaden^By where the lateral diameter » 12 Imes, there are 7 
Mptal rings on the siphuncle, but in this species at the same diamet^ 
there are only &, and further up they are 3| lines distant from each other. 

Locality and Formati&n. — ^H and I, west side of Pii^et Bay, New- 
foundland ; Quebec group. 

Collector. ^^ . Bichardson^i 



PiLOOnUS GRACILB. (N. q>.) 

De^eriplim. — ^This name is proposed for a speciea, of which a portion 
only of a siphuncle has be«A found. It diftrs from all the others in beiag 
proportionably more slender and elongated, and in having mora distant 
septa. 
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Length of the specimen, imperfect at both ends, 5 inches ; dono-ventral 
diameter, at the larger extremity 15 lines ; lateral diameter, 18 lines ; 
dorso-ventral diameter, at 4 inches from the larger extremity, 11 lines ; 
the rate of tapering being thos about 1 line to the inch ; septa about 4 
lines distant from each other. 

Locality and Formation. — ^H, Schooner Idand in Hstolet Bay, New- 
foundland ; Quebec group. 

CoUectar. — J. lUchardson. 



Other Spboibs of Cbphalopoba. 

At all the localiiaes, from Division F, upwards, fragments of undeter- 
mmed orthoceratites occur, many of which will, no doubt, turn out to be 
nndescribed. It is remarkable that no species of Ct/rtoceras has been 
collected in these rocks in Newfoundland, while they abound at Point 
Levis. Of other genera I propose to name the following species, provi- 
sionally : 

1. Nautilui %n$olen$. — ^About 6 mches across ; whorls all seen m the 
umbOicus; aperture 8 inches wide and 2^ inches m the dorso-ventral 
diameter ; siphuncle apparently near the centre, 8 lines in diameter con- 
risting of segments, which are constructed or shaped like a dice-box. The 
septa have not been distinctly observed, but judging from the length of the 
segments of the siphuncle they appear to be 8 or 4 lines apart. The sec- 
tion is broadly elliptical, flattened along the ventral aspect, rounded at the 
ndes. The specimens are all more or less distorted. It occurs in Divi- 
non L, at Pomt Rich. 

2. Nauiilm deserttiM. — The specimen is a fragment, consisting of the 
two central whorls of a strongly anndated species. Diameter 16 lines ; 
dorso-ventral diameter of the last whorl, where broken off, 6 Imes ; lateral 
diameter 9 lines ; distance of the annulations from each other 8 lines. 
The whorls envelope each other to the depth of cne-€ixth the dorso-ventral 
diameter ; they are moderately convex on the ventral aspect and narrowly 
rounded on the sida. It occurs in Division L, Point Rich. 

8. NautUvM caleiferuM. — Whorls slender, compactly inrolled, the outer 
a little impressed by the inner ; septa twelve to the inch on the ventral 
aspect, where the diameter of the coil is three inches; siphuncle small, 
close to the shell in the median line of the ventral aspect. 

A specimen 8 inches across, connsiang of about 8 whorls, has the last 
whorl 18 lines in the dorso-ventral diameter, and the riphunde about 1^ 
lines in thickness. 
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This species has more numerous septa than has X. PaKnurtMy (mUj 
p. 25.) 
It occurs, both at Port aux Choiz and Cape Norman, in F and G. 

4. NaiUilus versutta. — The specimen is 5^ inches across, and consists of 
about four whorls. Septa, in the last whorl, ten to the inch. The ventral 
side of the last whorl is broad and nearly flat, the sides narrowly rounded. 
Siphuncle unknown. 

The last whorl has a breadth of 27 lines on the ventral aspect, and a 
dorso-ventral diameter of 18 lines. 

It is evident, that in perfect specimens this species must exhibit a wide 
shallow umbilicus, exposing all the whorls. Its form must be much like 
that of N. Pomponiu8y (anUy p. 26), but has more numerous septa. It 
was found on the west side of the east arm of Bonne Bay, apparently in 
Division H. 

5. Lituites Pluto. — The specimen is a portion of tho free whorl. It is 7 
inches in length ; apparently about 20 lines in diameter at the larger 
extremity, and 16 at the smaller. There are about 12 septa to the inch 
throughout. It is curved to a radius of about 12 inches. It occurs 
at Fomt Rich, in Division L. 



CRUSTACEA. 
Bathytjrus Saffordi and B. Cordai. (Billings.) 






Fig. 241. Fig. 242. 

Fig. 241.— BaMynrtM 8ajf&rdu a, tho glabella; 6, the pjgidlom. 
242.— J3. Cordai. The glabella. 

Remarks. — B. Sqff^arcU occurs at Cow Head, m Division P, in white 
limestone, associated with great abundance of Madurea ponderosa. It 
is the most common trilobite at Point L^vis and Phillipsburgh, in the lime- 
stones of the Quebec group. 

B. Cordai also occurs at Cow Head, in P, but in a greyish limestone. 
Some imperfect specimens of a species which appears to be identical with 
it were found at Bay St. John, in Division F. It occurs at Point L^vis 
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ud PUIUpfibiir^y 9l(mg witli B. ShfffvnMj bnt is not so coBnuon as fliat 
species. 

In a blue limestone, eiddently belon^g to the Oalciferoos formation at 
Comstock, in the State of New York, nomerous specimens of the glabella 
of a trilobite, which oan soarcelj be distmgmshed from B. Cordcdj ha^e 
been coUeoted. 



Bathtu&us Nno. (N. vp.^ 




Fig. 248. 

Fig. 243.— JBa/Ayt«ni« Nero, a, npper side of the glabella; b, side riew of a epecimeo, 
with an arched ootline ; c and d, pjgidia. 

Description. — Oblong-ovate, about three inches in length and two in 
width. Head strongly convex, with the posterior angles produced back- 
wards into long stout spines. Glabella oblong, a little wider in front than 
at the neck segment ; sides nearly straight and sub-parallel ; well defined 
all round by the dorsal furrows; strongly convex or semi-cylindrical; 
abruptly elevated in front ; the outline, on a side view, nearly straight, 
with the exception of the frx>nt, or gently arched as in fig. (; neck furrow 
concave, rather deep, extendmg all across ; neck segment rounded, well de- 
fined. Pygidinm semi-elliptical, strongly convex, broadly rounded behind ; 
fit)nt margin slightiy convex ; length a littie greater than half the width ; 
axis very convex, about four fifths the length and a littie less than <me third 
the width of the py^dium ; obtusely rounded and abruptly elevated at the 
apex, with five strong transverse rings ; sides with four ribs, besides the 
half rib at the fitmt margin ; these ribs are, in small specimens, divided 
or simply forked by a groove, for half thehr length next the margin ; in 
large specimens the groove becomes deeper, and crosses the rib obliquely 
from behind, forwards and outwards, leaving a large tubercle next the axis 
in ft^nt, and another behind the groove, near the margin. 

The whole of the surface, so fSEir as yet observed, is covered with strong 
tnbercles. 

No entire specimens have been seen ; but the detached cheeks, found 
in the saae hand specimens of rook^ show that the posterior angles of the 
bead are spinose, as above mentioned. 
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Locality and Fbrmatixm, — ^F, Keppel Islaiid ; O, Port aux Chobc and 
Cape Normaa; H, Port aux Ch(»x, Soho<mer IshiAd, in Pistolet Bay, and 
Table Head; N, west side of Pistolet Baj, Newfoundland; Quebec 
group, 

Collectar.^-J. Richardson. 

Bathturus Timov. (N. sp.) 




Fig. 244. 
Fig. 24A^^Bathyurw Ttmtm; pygidinm. 

Description. — Pygidium rather stronglj convex, semi-elliptical ; length 
about two thirds of the width; a smooth, narrow, concave margm all 
round. Axis concave, semi-c jlindrical ; a little less than one third the 
whole width ; gently tapering, obtusely rounded, and abruptly elevated at 
Ijhe apex, wiih five strong rounded rings, the last two of which are only 
{Hurtially separated ; sde lobes with tjbree broad but stron^^ elevated ribt» 
the last one aub-triangular. 

In small specimens, the grooves between the ribs aj?e narrow and 
angular, but with age they become wider and concave in the bottom^ up 
ki the above figure. Sur&ce, when well preserved, finely tubercled. 

Ajssociated with these pygMiA 19 & single specimen of a glabella, aa 
ftvongly convex as that of Menoeq^haltM globomt. Frcnn the surface 
characters, and its occurrence in the same beda, I thiak it belongs to tbia 
m^ecies. 

Locality and Jbrtna^toti.-*^, {[, Port aux Choix, Kewfi)imd]aivlii 
Quebec group. 

CoUectar^^. Bichard0OB>» 

Baie[7UBUS oaudatus. (K. sp.) 




Fig. 44S. 
Fig. 245,'^Batkpsrmt etrnktmi; pjgldiiim, tin siitarlDr mavgin ratond. 

Description. — Pygidium strongly convex, with a strong triangular spine 
behind. Axis conical, a little less than one third the whole width, strongly 
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eoQTOx, well defined all round by the dorsal fiirrow, the apex rounded, 
four or five rings. Side lobes, with four or five broad and short ribs, 
which extend about half way to the margb. There is a smooth border all 
round, which is not concave, but apparently slightly convex; this is 
extended backwards, and forms the terminal spme. 

The specimen is imperfect at the anterior margin, and it is not quite 
certain whether there are four or five ribs. 

Locality and Formation. — G and H, Fort aux Choix, Newfoundland; 
Quebec group. 

Collector.'^. Richardson. 



Bathturus breyiceps. (N. sp.) 



a. 



Fig. 246. 
Fig. 246.— ArfAyumt brivieip$, enlarged two diameters. 

Detcription. — Glabella short and wide, strongly convex, rounded and 
abruptly elevated m front ; rides, nearly parallel ; neck furrow extendmg 
all across. The front margin has a narrow flat rim which is elevated at 
an angle of about 45^ ; between the rim and the front of the glabella a 
narrow deep groove. The dorsal furrows are deep, but narrow, all round 
the glabella. The fixed cheeks are convex. The eye appears to be small 
and situated about the mid-length, and distant from the dorsal furrows 
about half the width of the gjlabella. There are no glabellar furrows. The 
surfiice appears to be smooth. 

Length of glabella, 1 line; width, a little less than 1 line. The 
groove and marginal rim in fix)nt of the glabella occupy about i of a Une. 
Total length of the head, H lines. 

Locality and Formation. — ^N, Table Head, Newfoundland ; Quebec 
group. 

CoUeetor. — J. R'c hard-on. 



Oenus. Bathturbllus. (N. gen.) 

Generic eharactere. — ^Trilobites of a medium size, oblong, ovate ; head, 
thorax, and pygidium, sub-equal ; head convex with the posterior angles 
sometimes produced backwaids into s{unes ; glabella conical, usually con- 
vex, and without glabellar furrows ; eyes, lunate ; facial suture m front of 
the eye curving outwards, then either straight forwards or curving 
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inwards on approaching the margjb, behind the eye running ontwards Bub- 
parallel to the neck furrow, and cutting the margin before reaching the 
outer angle. Thorax distinctly tri-lobed, about nine segments ; pygidium 
with the axis usually short and not strongly grooved ; side lobes, with 
short ribs sometimes indistinctly developed ; a broad smooth border a^l 
round, which is sometimes ccncave* 

This genus should perhaps be regarded as a sub-genus of Bathyuru9. ' 
The typical species of this latter, such as B. extansj B. Nero^ and B. 
Ojfbele, have a sub-cylindrical glabella rounded in front, strongly convex, 
and with obscure glabellar furrows. In this genus the glabella is conical 
or pointed in front, and exhibits no trace of furrows. The pygidium also 
differs in not being strongly convex, in having a shorter axis, and in 
general a wider border. 

Iq Newfoundland we first find this genus in Division F, in rocks which 
appear to be of the age of the lower part of the Calciferous formation, and 
it ranges upwards to Division P, through a thickness of more than 8000 
feet. It occurs in Newfoundland, near Quebec, and at Phillipsburgh. 
At Swanton, in Vermont, a species has been found in the Trenton, which 
may belong to this genus. 

Bathyurellus abruptus. (N. sp.) 







Fig. 247. 



Fig. 248. 



Fig. 249. 



Fig. 260. 



Fig. 241,'^Baikyurtlltu abruptui. The glabella and fixed cheeks. 
248. — B, marginatut. The glabella and part of the fixed cheeks. 
249.-* Supposed pygidium of B, marginattu, 
250.— Pygidium most common, with B, afn^itu, enlarged two diameters. 

Description. — Glabella cylindro-conical, sides parallel, front rather 
narrowly rounded and scarcely at all elevated or defined from the smooth 
anterior margin. Neck furrow naiiow, extending all across. Neck 
segment rather broad, and depressed convex. Judging from the form of 
the palpebral lobe the eye is large and semi-annular, and a little more 
than x>ne-half the length of the glabella, the posterior angle close to the 
neck furrow, and the anterior angle almost in contact with the side of the 
glabella a little in advance of the mid-length. Around the front of the 
head there is a smooth border which is somewhat concave, and varies in 
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width from one^fiflh to one-fourth of the length of the glabella. On a nde 
view the head is rather strongly convex, the outlkie gently arched along 
the median line of the posterior two-thirds of tiie glabella, and then 
descending with a convex slope to the smooth anterior margin, which is 
slightly concave between the apex of the glabella and the edge of the 
head. There is scarcely a margbal rim to tiie head of this species so fiur 
as yet observed. 

The pygidium, represented by fig. 250, has a strongly convex and 
rather acutely conical axis, a little less than half the whole length, and a 
little lees than one-third the whole width. The dde lobes have three or 
four short and very obscure furrows near the anterior marg^, but else- 
where, are smooth, and descend with a concave slope to the margin. The 
anterior angles seem to be abruptly bent downwards, and just behind the 
deflected portion there is a short curved groove, the convex side forwards, 
deeper than the others. This groove dies out before reaching the axis on 
the one hand, and, on the other, before reachmg the margin. There is, 
however, an obscure rounded fold, in front of the groove, which reaches 
the margin. 

Ko perfect specimens of this peculiar pygidium have been discovered, 
but as nearly as can be ascertuned, its form is obscurely sub-quadrate, 
the posterior marg^i obtusely rounded, the sides somewhat parallel, but 
divergmg from each other forwards. The central porticm next the 
anterior margin is strongly convex, and the peculiar slope of the wide 
margin gives it a shape resembling that of a duck's bill. 

Length of the largest pygidium collected 6 lines; width about the 
same. Length of the largest glabella 4 lines. 

LocaUty and Formatian.'^Fy 6, and H, Port aux Choix, and Keppel 
Island, Newfoundland ; Quebec group. 

ColUctar. — J. JUchardson. 

BATHTUnXLLITS MAROIKUTUS. (N. Sp.) 
Fig. 24$. 

De^eriptian. — Glabella cylindro-conical, narrowly rounded in front, 
rather strongly convex, uniformly arched along the median line ; width, 
a little more than half the length ; neck segment depressed convex ; neok 
furrow narrow, extending all across. The front of the head has a flat 
horizontal margin — ^its width equal to one-sixth the whole length of the 
head. From this to the glabella, there is a convex ascent— the iridth of 
the margin and ascent bemg one-third the whole length of the head. The 
glabella is two-lhirds the whole length of the head. Eyes and cheeks, 
unknown. 
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This species differs from B. ahruptus^ in haying the glabella proportion- 
allj shorter. 

The pygidium, fig. 249, supposed to be that of this species, is nearly 
flat, and very much resembles that of a BronteuM. It is nearly semi- 
circular, width not quite double the length ; axis small, convex, conical, 
not quite half the whole length, with four or five obscure annulations; 
side lobes nearly flat, with four wide ribs. The anterior rib has a short 
pleural groove close to the anterior margm next the axis, and another at 
about the middle of its width, but in the outer half of its length. The 
other ribs are undivided, and curve backwards, so that the posterior two 
(consisting of one from each side) are parallel with the median line. 

Only one specimen of the head of this species has been observed. The 
pygidium appears to be somewhat common. 

Locality and Formation. — F, G, and H, Keppel Island, Port auz Choiz, 
and Table Head, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 



Bathyurbllus nitidus. (N. sp.) 





Fig. 249. 

Fig. 249. — Bathyurellui nUidtu. Drmwn from a partiallj rolled-np Bpecimen. 
250. — B. formontk. The ejes in this figure are a little too large. 

Description. — Oblong ovate. Head convex, with a wide concave bor- 
der ; front uniformly rounded ; posterior angles apparently without spines. 
Glabella corneal, strongly convex, its outline on a side view forming a 
gradually rising arch from the front to the mid-length, then nearly hori- 
lontal to the neck furrow, the latter narrow and slightly impressed ; dorsal 
furrows distinctly defined, but narrow all round ; sides straight and parallel 
for half the lengtli, then gently curving forwards to form a somewhat pointed 
apex. Eyes large, lunate, half the length of the glabella, their posterior 
ends about half their own length from the posterior margin of the head ; 
iheir anterior ends a little in advance of the mid>length of the glabella. 
They are distant about their own width from the sides of the glabella, or 

8 



a little 1608. JuBt (HttBide of tibe eyes 10 an obscure linear groove, which 
forms a semicircle round them and the front of the glabella. 

Thorax, with nine segments ; axis stron^y convex, semi-cylindrical, less 
than one^burtti the whde width, with straight sides, slightly c(ttver^ng 
backwards PleursB flat, apparently falcate at their extremities ; the 
genai angle at about half the length ; the jdearal groove running along the 
middle of the ribs, nearly to the extremity. 

Pyg^dium much less convex than the head, semicircular, with a wide 
smooth di^Uy concave bord^ ; axis short, conical, half the length of the 
pygidium, obscurely defined at the apex ; two or three obscure ribs near 
the anterior margin ; side lobes^ with obscure indications of ribs near the 
aas. 

' The whole surface appears to be smooths 

The head of tUs species is somewhat like that of B. marginatusy but 
differs in the form of the miM*gin. It is closely allied, but still distinct. 

Length of the largest specimen observed about 11 lines ; length of the 
head 4) lines ; of the glabella 8 lines ; of the eye 1| lines ; width of the 
head 6 lines ; length of the thorax 3 lines ; length of the pygidium 8^ 
lines. 

Locality and Formation. — ^P, Cow Head, Newfoundland; Quebec 
group. 

CoUedor.-^. Richardson. 



Bathturellus formosus. 

Fig. 260. 

Description. — ^This species has a strongly convex head, terminating 
with strong and long posterior spines, and witht a narrow concave border. 
The form of the head is precisely the same as that of B. nitidus^ with the 
exception of the spines and the diflference in the width of the margin. 
The eye is also smaller. From B. validu9^ it is distinguished by the 
greater convexity and straightness of the sides of the glabella. 

In B. mtidu9 all the space in front of the glabella is concave, forming 
what I have designated the wide concave border. In B.formoms onlj 
one-third of the same space, next the mar^n, is concave ; the remainderv 
extending to the glabella, has a convex upward-slope. 

In both B.firatemus and B. valida$ the border is, ak>, narrow and 
concave, but the glabella in the anterior two-thirds is scarcely at all ele- 
vated above the general convexity of that part of the head» whereas in 
B.farmo9u$ it is strongly convex. 
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LoediJtg imd Vonnation. — ^P, Cow Head, Newfoundland; i^o, in a 
boulder near Quebec, with Suiulites Psyche and other fossils ; Quebec 
group. 

OoUeetoT. — J* Badiardsoii. 



Bathyurellus fraternus. (N. sp.) 




Fig. 251. Fig. 262. 

PSg. 251.— Boiftyvrel/yf fraiimmi. a, tke glabulla; 6, the pygidinm. 
252.— J, fH9iidu§. The pjgidium. 

Description. — Head strongly convex, with a narrow concave border. 
Glabella conical, only slightly elevated above the general convexity of the 
head in the anterior two-thirds, rather strongly elevated in the posterior 
third, slightly narrowed between the eyes, greatest width ai about two- 
thirds the length from the neck segment, thence with gradually converg- 
ing sides to the apex which is pointed or very angulaxly rounded. Dorsal 
furrow linear, but distinctly visible all round the ^abella. Eyes semi- 
circular, their anterior angles situated just behind a Hse drawn across the 
glabella at the mid-length, their centres distant from the sides of the glar 
bella about their own length. No neck furrow is visible in. the specimen, 
but this part is badly preserved. 

The pygidium, found associated with the glabella i^ove figured, is very 
nearly semicircular, moderately convex, and with a narrow deeply concave 
marg^l all round. The axis a litde less than one-third the whole width at 
the front margin, and moderately convex, but becomes gradually leas pro- 
ndneDt backwards, until it merges into the general surCace at about two- 
thirds or three-fourths the length. It is crossed by four linear grooves, 
but the segments between tlie grooves are scarcely a* all elevated. The 
side lobes have also four obscure grooves, all terminating at the deeply 
concave marginal border. 

Length of the head 13 lines ; length of the glabella 10^ lines ; greatest 
width of the glabella, at one-third the length from the apex, 6 lines ; 
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length of the eye 8 lines. Length of a pypdiom 9 lines ; width of the 
same 15 lines. 

This species resembles B. nUidm, but differs therefrom in haymg 
smaller eyes, a less convex glabella, and a narrower margin around the 
front of the head. B.formonu has the glabeUa conrex and elevated 
above the general surfou^e of the head. It is more difficult to distinguish 
this species from B. validus. 

LoeaUty and Formation. — ^P, Cow Head, Newfoundland ; Quebec 
group. 

Collector. — J. Kchardson. 



Bathyubellus validus. (N. sp.) 

Fig. 363. 

Beicriptum. — ^The form of the gUbella and fixed cheeks of this species 
are the same as those o(B.fratemu$. The head is strongly convex, 
and the posterior angles are prolonged in broad, flat spmes, bb in B. 
formo$u8. The pypdium is semicircular, with a moderately convex axis, 
and a very wide and deeply concave mar^, which occupies neariy the 
whole of ihe side lobes and space behind the axis. 

Length of the head 17 lines ; width about 80 lines. 

Should it turn out that B.fratemus has the posterior angles of the 
head as in this species, then the only difference would be in the pypdiunu 
They should then, perhaps, be united under one specific name ; in which 
case I beg that B, validuM be retwied. 

The beds in which B. vaUdui occurs, are about 2000 feet below those 
holding B.fratemus. 

LocaUttf and Formation. — ^L, Point Rich, Newfoundland; Quebec 
group. 

ColUetor. — J. Bichardson. 

OsNUS DoubnoMiTOPus. (Angelin.) 

The followmg two species are placed in Angelinas genus, Bolichometopus^ 
provisionally. But l^ey, with several others such as BatJ^furui e(iq>az 
and B. armatuif may constitute a new genus. 
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DOLIOHOMETOPUS ? OONVBXUS. (N. Sp.) 




Fig. 263. 
Fig. 353.— Do/icAome/opiM f eonvixut, (i^. ip,) 

DeMcription, — Pygidium rather strongly and uniformly convex, nearly 
semicircular, the length a little more than half the width, the anterior 
angles obliquely truncated for about one-fifih the whole width, sides and 
posterior margin uniformly rounded ; bjob a little less than one-third the 
whole width, nearly two-thirds the whole length, moderately convex in 
front and scarcely elevated above the general surface at the apex. The 
specimen is somewhat worn, but still it exhibits traces of two or three ribs 
in the anterior part There is no concave border. 

Length 9 Imes ; width 12 lines. 

Locality and FarmcUian. — G, Port aux Choix, Newfoundland ; Quebec 
group. 

OoUeetar.-^. Bichardson. 

DOLIOHOMETOPUB 7 GIBBBBULUS. (N. Sp.) 
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Fig. 254. 
Fig. 254w— Do/icAoflM/opiM? gibbenUtu, enlarged two diameters. 

Description. — ^The specimen, on which this species is founded, is a 
small pygidium, very lUce that of B. convexuSy but with the axis shorter 
and more prominent. The form is nearly semicircular, strongly convex ; 
sides and posterior margin uniformly rounded ; anterior angles obliquely 
truncated for about one-fourth the whole width ; axis conical, strongly 
convex, distinctly defined at the apex, about half the whole length, with a 
single linear groove near the anterior margin ; side lobes smooth, with the 
exception of two incomplete grooves just behind the anterior margm. 

Length 2 lines ; width 8 lines. 

Locality and Formation. — O, Port auz Choiz, Newfoundland ; Quebec 
group. 

CoOectar. — J. Richardson. 
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Abaphdb cakaus? (Coond.) 
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Fig. 146. 

Fig. 255.— NifopAfM canalii, a, the lower Bide of the hjrpottoma ; 6, the upper or inner 
« Bide. 

RemarkM. — ^The specimen above figured is the hjposUmia of a large 
A$aphu$y of a species that has a great vertical range in the rocks of 
Newfoundland. No entire specimens have been found, but fragments 
occur in all the Divisions from Fio M inclusive. The pygidium is char- 
acterized by a wide concave margin all round, but m other respects has 
the form of A. platyeephalu$. A pygklium resembling it occurs in the 
Chazy limestone, bodi in Canada, and at the viUage of Chazy in the State 
of New York. It is also found in the Calciferous formation at Mingan, 
and in the Counties of Leeds and Grenville, m Canada West. Several 
large, and nearly entire, individuals, have been collected in the Chazy 
sandstone at L'Orignal, Aylmer, and on the Isbnd of Montreal. Th« 
specimens from all these localities agree so well with Prof. Hall's descrip- 
ti<m and figure, above cited, of A. cmuUii (Conrad), that I have referred 
them to that species provisionally. 

It will be observed that the above figures do not show the two wi^ga 
that project, one on each side, fix)m the anterior extremity of the hypo^ 
toma of an*^«ap^. A perfect specimen from Point Bich explains their 
absence. They are very small, and situated m the upper side, from which 
they project neariy at rij^t angles to the plane of the hypostoma ; ooose- 
quently, in a view of the lower side (fig. 255, a), they cannot be seeiu 
Ilg. 2oo, i, shows the upper mde, but in thia speoimeB Hiey are broken 
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oC Prof. Hall's fig. 18, above cited, shows a portion of the anterior half 
of a hjpostoma with the same rounded front margin that is seen in our 
specimens. The two small muscular pits are well preserved in one of our 
specimens, but they are scarcely visible in the one figured. 

It may be here remarked that in the Chaiy limestone a perfect hypos- 
toma, quite different from the above, has been found, showing ti^ in that 
formation there are at least two species of A$€^us. 

Locality and Formation. — Port aux Choix, Point Rich, Table ^ef^ 
and Bonne Bay, Newfoundland, — ^F, to M, inclusive ; Quebec group. 

Collector. — J. Bichardson. 

ASAPHUS HUTTONI. (N. Sp.) 





Fig. 266. Fig. aST. Fig. 3M. 

Fig. 256.— y^MpAtts Hutioni. Fig. 257.-^4. MorrUU, Fig. 258.—^. q%adrotieaudatui. 

Description. — ^Pygidium semi-ovate moderately convex, length a little 
greater than half the width. Axis narrow, convex, well defined, one- 
fifth the whole width at the anterior margin, tapering to one-half at the 
apex ; the front half with about eight very obscure ribs ; the posterior half 
apparently smooth. Side lobes, with about eight obscure ribs in the 
anterior two-thirds, which die out at one-third the width of each lobe from 
the margin ; the posterior third on each side of the apex of the axis smooth. 
There is a smooth border all round which is gently concave on approach- 
ing the margin. The border is one-sixth the whole width. The anterior 
margin is straight for the middle third ; the outer third on each side is 
gently convex and fiEtcetted. 

Resembles A. Morrimi^ bnt is more numerously ribbed. It is more 
nearly allied to A. Canadensis (Chapman), of the Utica slate, but that 
qiecies is more strongly and distinctly ribbed. 

Length of the specimen, 5 lines ; width, 7 lines. 

Locality and Formation. — ^N, Table Head, Newfoundland ; Quebec 
group. 

Collector. — J. Bichardson. 
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AsAPHus MoRRisn. (N. sp.) 

Fig. 25T. 

DeBcriptian, — ^Large, oblong-ovate. Pjgidium nearly semicircular, 
length a little greater than half the width; axis narrow, moderately 
convex, very distinctly defined by the dorsal furrows, about one-fifth the 
whole width at the front margin, thence tapering to an obtuse pomt near 
the posterior margin, not well defined at the end. There is a smooth con- 
cave border all round, the width of which is about one-third of the width 
of the side lobes at the anterior margin. There are about ten obscure 
rounded rings on the axis ; those in the posterior half of the length being 
in general scarcely distinguishable. The side lobes have five ribs each 
besides the half rib at the anterior margin. The length of the axis varies 
in different individuals fi:om four-fifths to five-sixths the whole length. 
The anterior angles are strongly facetted. 

The hypostoma is oblong, with two short rounded lobes in front, and a 
shallow notch between. The muscular impresnons are deep, transverse, 
and situated at one-third the length from the front margm. The posterior 
two-thirds gently convex. Surface of hypostoma crossed by deep undu- 
lating strias. 

Width of the largest pygidium seen, 8i mches ; length, 2^ inches. 

Locality and Formation, — ^N, Table Head, P, four miles N. £. from 
Portland Creek, Newfoundland ; Quebec group. 

OoUeetar.-^. Kchardson. 



ASAPHUS QUADBATIOAUDATUS. (N. Sp.) 
Fig. 258. 

De$€ript%an. — Obscurely sub-quadrate, the middle two-thirds convex, 
the outer third gradually becommg flattened or gently concave towards 
the edge ; anterior margin apparently nearly straight, facetted on the 
outer third ; angles narrowly rounded ; sides in the anterior half sub- 
parallel, in the posterior half and angles broadly rounded; posterior 
marpn with the middle-thurd either straight or gently concave. Axis well 
defined, stoutly conical, rather convex, a little less than one-third the 
whole width, and about two-thirds the whole length ; width of the obtusely 
rounded apex half the width at the front margin. The surface is marked 
by rather coarse sub-concentric fissure-like strise. On the side lobes there 
is a angle pleural groove at the front mar^, and another fonmng a half 
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rib at the anterior end of the axis. In small specimens die axis is withmit 
any trace of ribs, but in the largest seen there are indications of eight or 
nine very obscure grooves on the sides, extending obliquely inwards and 
forwards ; none on the side lobes. The apex of the axis is sometimes 
indistinctly defined. 

The largest specimen seen is 10 lines in length, and 17 in width. 

Locality and Formation. — N, Table Head, and P, four miles N.E. from 
Portland Greek, Newfoundland ; Quebec group. 

CoUector.^^. Richardson. 



NiLBUS MAOROPS. (N. Sp.) 
Fig. 259. 

Description, — ^Head sub-semicircular, length a little greater than half 
the width, rather strongly convex, posterior comers sub-angular or very 
narrowly rounded ; eyes semiannular, their length equal to three-fourths 
the whole length of the head, their posterior angles about one-fifth their 
length from the margin ; they are situated near the side of the head. 
There is a small rounded tubercle about the centre of the upper side of 
the head. 

Thorax of seven segments ; axis obscurely defined, and a little more 
than half the whole width. 

Pygidium transversely sub-oval, length scarcely half the width, uni- 
formly depressed convex, broadly and uniformly rounded behind, and 
apparently facetted on the anterior margin near the angle. 

Several imperfect specimens have been collected. They are about 12 
lines in length, and 7 in width. Length of the head 4 lines, and of the 
eye 8 lines. 

This species differs from N. $enUator in having the eye much larger, 
and from N. armaditto in having only seven instead of eight segments in 
the thorax. 

Locality and Formation. — N, Table Head, Newfoundland; Quebec 
group. 

CoUeetor* — J. Bichardson. 
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KiLBUS SCRUTATOR. (N. 8p,) 





^S^ 




Fig. 259. Fig. 360. Pig. 361. 

Fig. 359.— iVt/<«f maeropg. 

360. — N. terutator. Upper and side riews of the head. 
361.^2^. affinii, a, head of a coiled up specimen ; 6, under side of the same 
shewing the pjgidinm and the thiclc fold or doabloof under the front 
pari of the bead. 

Deseripthn.'^UBfA nearly semicircular, rather strongly convex, a little 
lees than a quarter of a sphere, posterior angles narrowly rounded, length 
about half the width. Eyes moderately large, crescentifbrm ; their length 
about three-eighths the whole length of the head ; their posterior comers 
situated about half their own length from the posterior margin ; the dis- 
tance between them, measured from the most projecting point of the 
outer curvo at the base of the visual surface of each, one-eighth greater 
than the length of the head (the latter measured along the ourve) ; the 
height of the visual surface about one-third the length oi the wh<de 
eye ; distance from the posterior angle of the cheek to tiie eye a little 
greater than half the length of the head. When perfect the visual 
sorfiEhce of the eye is closely covered with nunnte lenses or tubercles not 
visible to the ni^ed eye, but which can be distinctly seen with an ordinary 
pocket magnifier. The eye^lid is depressed convex. The anterior cor* 
ners of the eyes are a little closer to each other than are the posterior. 
The facial suture departing from the anterior comer of the eye at first 
eorves slightly outwards and then inwards, and mns all round close to the 
front margin, but does not cut it. Behind the eye it runs outwards, and 
cuts the posterior margin at a point half way from the eye to the posterior 
angle of the head. 

Pygidium semi-oval, anterior angles rounded, all pressed convex, not 
tri-lobcd, a shallow concave depression all round close to the sides and 
posterior margin ; length equal to half its width. Suriace smooth. 

The best preserved head is nine lines in length and about seventeen in 
width ; length of the eye about three and a half lines ; distance of poste- 
rior angle of the eye from the margin two lines. 
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An obscurely preserved specimen, apparently of this species is three 
inches in length and one and three-qnarten in iridth. There appears 
to be seven segments in the thorax. 

Another specimen, also badly preserved, is two and a quarter inches in 
length, and one and five^i^tbs in width. It has seven segments in 
the thorax. 

This species differs from If. armadillo (Dalman) which occurs in 
Angelinas Regio C, ia Sweden in having the eyes smaller, and seven 
instead of eight articulations in the thorax. 

Locality and Formatum.-'^^j Table Head* P, Portland Creek, New- 
foundland ; Quebec group. 

Collector. — J. Richardson. 



NiLBUS AFFINIS. (N, Sp.) 
Fig. 261, a. 6. . 

Description. — ^This species differs from N. scrutator in having ibe eyes 
proportionally a little larger, the anterior angles nearer tiie front margin, 
the cheeks outside of the eye narrower and the head not so wide. The 
visual surface of the eye is also smooth, not minutely taberculated as it is 
in N. scrutator. 

Locality and Formation. — ^P, Cow Head, Newfoundland ; also on the 
Island of Orleans ; Quebec group. 

Collectors. — Sir W. E. Logan (Island of Orleans), and J. Richardson 
(Cow Head). 
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Ilubmus FRATKRNUS. (N. 8p.) 





Fig. 262. 



Fig. 263. 



Fig. 263. — nUtnut fraUmu9. a, part of the bead ; 6, pjgidiam. 

263.—/. amnmUU, a, part of the bead ; 6, pygidiam ; c, side riew of a; tome of 
the specimens are more abraptlj arched. 



Description. — Head very convex, forming about one-fourth of a sphere, 
the posterior third distinctly tri-lobed by the dorsal furrows which are dis- 
tant from each other about one-third the whole width. Eyes near the 
posterior margm, and distant from the dorsal furrows about one-half the 
width of the central lobe. Pygidium rather strongly convex, nearly semi- 
circular, its length a little more than half the widUi at the front margm, 
the posterior three-fourths of the margin uniformly rounded to the curve 
of a semicircle very nearly, the anterior third obliquely truncated ; axis 
one-third the whole length, not defined at the extremity. 

A specimen of the head without the fixed cheeks measures along the 
curve on the median line*, nine and a half lines ; width of the middle lobe, 
four lines ; length of dorsal furrows, about three lines ; distance of the eye 
from the dorsal furrow, two lines ; distance from the posterior angle of 
the eye to the posterior margin, a little less than one line ; the length of the 
eye is about one and a half lines. A detached cheek which occurs m the 
same fragment of stone with several imperfect heads has the outer angle 
well rounded and distant two and a half lines bom the eye. In the pyg- 
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idiom, the fold of iiie crust below extends about half the length, and in the 
cast of the inner sur&ce there is a rounded groove extending from near the 
apex of the axis backwards becoming obsolete before reachmg the margin. 

Surface of the head and pygidium with numerous flexuous fissure-like 
striae, three or four in one line, having a rudelj concentric arrangement 
sub-parallel with the margin. 

This species is certainly most closely allied to J. erassicauda both in form 
and surface markings. It seems however to be a smaller species, for though 
the specimens are numerous, none that I have seen could have been, when 
perfect more than one and a half inches in length. J. erassicauda has the 
posterior part of the pygidium very tumid, and a sharp elevated rim border^ 
ing the anterior margin of the head, characters wUch are not possessed 
by I. fraternm. 

Locality and Formation. — L, Point Kch ; and N, Table Head ; P, 
four miles N. E. from Portland Greek, Newfoundland; Quebec group. 

Collector. — J. Richardson. 



iLLJBmJS CONSIMILIS. (N. Sp.) 
Ffg. 263. a, 6, c. 

Description. — ^This is a large species, and closely allied to I. Americanus 
of the Trenton limestone. The length of the head (measured along the 
surface following the curve) is about two-thirds the whole width ; glabella 
defined by the dorsal furrows for about one-third the whole length, and its 
width equal to about half the whole length. The anterior two-thirds of 
the head form a broad, moderately and uniformly convex fit)nt, inclined 
at an angle of from 80^ to 90^ to the plane of the posterior third. The 
glabella is very gently convex, and the space between it and the facial 
suture on each side is nearly flat. The anterior margm is gently convex 
nearly all round the front, a little concave just outside of the facial suture, 
and has a small, sharp, elevated rim on the edge, which becomes obsolete 
just before reaching the posterior angles, the latter narrowly rounded. 
Eyes apparently depressed, lunate, distant from the dorsal furrows about 
half the width of the glabella, and half their own length from the posterior 
margin. They appear to be about 2^ lines in length in individuals of full 
size. 

Thorax with ten segments ; axis a little more than one-third the whole 
width, and tapering a little backwards ; side lobes flat on each side for a 
little more than half their width ; pleural angle well defined, about 45^. 

Pygidium semi-elliptical, greatest width equal to about twice the length; 
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angles truncated ftr one-fomiih ilie lengdi, at an an^e of about 80^ ; all 
tiie rest of the margin bn»dlj rounded ; aaoB obscurely defined, about one- 
third of Ihe length ; more distmct in the cast of the interior, where it is 
oottical and nairowly rounded at the apex with an obscve ridge proceed- 
ing firom it to tiie posterior margin. 

Sur&ce with concentric fissuro-like, rudely concentric strisD. Tbe 
pygidium is sometimes nearly smooth. Width of the largest pygidium 
aeen 2 inches ; lengtli 1 inch. 

I have not seen a perfect head of thb species, but seyeral deprived of 
the cheeks. One specimen only, retains the thorax and the pygidium in 
connection, but without tiie head. A perfect cheek was found detached, 
but in the same piece of itone, with several pygidia and portions of the 
head. 

As before stated, this species is most closely allied to /. Americantut. 
The only differences that I can see, are the following : In this species the 
middle lobe of the head is nearly flat, and the surface marked with coarse 
concentric striae. In /. Americanus the middle lobe is more convex, and 
the surface covered with short, wave-like wrinkles, not stri». This latter 
species, however, is an exceedingly rare form, and a larger collection 
might furnish some with intermediate characters. 

Locality and Formation, — L, Pomt Rich, M and N, Tabic Head, 
Newfoundland ; Quebec group. 

Collector. — J. Bichardson. 



Ilubnus tubodifrons. (N. sp.) 
6 



^ 
^ 





Fig. 264. Fig. 265. 

Fig. 264.— iZlomit hmiHfffm». a, the bead and pygidiom ; 6, % rolled up fpeciaen, 

ettlarged four diAmeters. 
Tig. 265.—/. arauUui, Upper and side riewt of the head. 

2>etm/^t»9n.— Head exceedingly convex, equal to neariy half of a 
sphere ; the front part veiy convex and projecting over the margin ; the 
posterior angles rounded ; middle lobe well defined, convex, extending 
one-third the whole lengA ; eyes moderate, lunate, close to the dorsal 
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fturrows, and distent from liie posterior margin about half the width of the 
eentiral lob^. They are not conical, but depressed hemispherical, abruptly 
elevated <m tfie otttside, and on the inside even with the surface. 

Thorax with ten segments ; axis well defined, convex, slightly tapering 
backwards, with straight sides, about one-third the whole width ; side 
lobes flat to the an^^e of the pleuree, which is tttnated at about half the 
width of the lobes* 

Pygidium subHsemicircuIar, its length a little greater than half the 
width ; anterior angles obliquely truncated, all the rest of the posterior 
murgin uniformly rounded ; axis convex, conical, well defined at the sides, 
but not at the apex, about one^hird the length. 

Surface havmg a smooth aspect, but when closely examined presenting 
the usual conoentrio fissure-like markings. 

With one exception, all of the specimens of this species that I have are 
small, being mosdy tho heads and tails of individuals which, when perfect, 
were about one inch in length. There are in the collection three small 
perfect ones, rolled up, about 4 lines wide. One imperfect pygidium is 
9 lines in length, and probably belonged to an individual li inches in 
length. 

This species difers from /. fratemtUj in having the eyes nearer 
the dorsal furrows, and more distant from the posterior mar^, and also 
in the great convexity of the front purt of the head. 

It is, like the last, most probably a geographical variety of /. crasii- 
eauda, 

Loealitjf and Formation. — P, Cow Head, Newfoundland ; Quebec 
group. 

OoUedor.—S. Bichardson. 



Ill^nus abcuatus. (K. sp.) 

Fig. 286. 

Dt$eription^ — ^Head very short, curved into the shape of a crescent^ 
the angles produced back^^urds into stout spmes, which terminate acutely. 
Olabella quadrate, extending a little more than half the length of the 
head, measured along the surface. The posterior half of the head is 
somewhat flat or gently convex ; the anterior half is abruptly curved 
down, and the mar^ a litde inrolled or brought under the most pro- 
jecting part of the front. Eyes small, depressed hemispherical, distant 
from the dorsal furrows the width of the glabella, and half that distance 
from the posterior margin. 
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Length of the head, in the best preserved specimen, in a straight line, 
is 4 lines ; length, following the curve of the surface, 7 lines ; width at 
the posterior margin 13 lines ; between the points of the spines 16 lines ; 
width of glabella 2i lines ; distance of the eye from the neck furrow 2^ 
lines ; distance of the centre of the eye from the posterior margin 1| 
lines ; length of the eye a little more than half a line. The spines extend 
about 6 lines backwards from a line drawn across the head at the pos- 
terior margin. 

This extraordinary trilobite is clearly allied to J. Bayfiddi and J. 
eoMobrinuSj more particularly to the latter. There are some specimens of 
the latter with the head shorter and broader than the one figured, and 
approaching this species in form. Still the extreme arcuation of the 
head, and the contraction of the cheeks into cylindrical spines, distin* 
guishes this sufficiently to authorise a separate name. 

Locality and Fartnatton. — ^P, Cow Head, Newfoundland ; Quebec 
group. 

Collector. — J. lUchardson. 



Ilubkus consobrikus. (N. sp.) 

a 6 



^2iO 



Fig. 266. 
Fig. 266.— ii/<siit» eomobrinui. a, the upper side of the head, 6, tide view of the 

Description. — Head short, proportionally very wide, strongly arched 
from the posterior to the anterior margin, most elevated point at one-third 
the length, from behind ; anterior margin gently convex in the middle half 
and more abruptly towards the angles ; the latter well rounded. The 
middle lobe or glabella is about one-third the whole width in a straight 
line from angle to angle, gently convex, and extends one third the whole 
length (measured along the curve of the surface) ; dorsal furrows weD 
defined, the eyes are rather small, lunate, depressed convex on the 
outside, level with the surface on the inside, distant from the dorsal furrows 
half the width of the glabella, a little less than their own length from the 
dorsal margin, and the width of the glabella from the posterior angles to the 
head. Surface with the usual concentric strisB. 

The best preserved specimen measures in a straight line between the 
posterior an^es, 9^ lines. Length of the head measured on the curve 8| 
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Hnes ; width of glabella 4 lines ; distance of the centre of the eye from the 
dorsal farrow 2 lines ; length of the eyes H lines ; distance of its posterior 
angle from the mar^ 1 line ; distance from the eye to the cheek-angle 4 
lines. 

These proportions vary somewhat in different indiyidoals. 

Thorax and pygidium unknown. 

This species is allied to both LlatuB (McCoy), and /. Bayfiddi. !Prom 
the former it differs in having the eye more remote from the cheek-angle. 

From the latter in having the eye one half the size, and more distant 
from the posterior margin. 

Locality and Formation. — ^P, Cow Head, Newfoundland ; Quebec 
group. 

Collector.—^. Richardson. 

Grenus ENDTiaoKiA. (Billings.) 

Endymion. (BilliDgs), ante p. 93. 

Bemarks. — Since the publication of this genus, I have learned fiiat the 
name Endymion is in use for a genus of plants. . I therefore propose to 
change it to Endymiania. 

Enbtmionia mibki. (Billings.) 

Remarks. — ^This speces occurs abundantly in division N, at Table Head, 
and the west side of Pistolet Bay ; also in P, four miles N. E. from 
Portland creek. 

HoLOMBTOPUS Angelhti. (Billings.) 

Bemarki. — This species occurs with E. Meeki at all the localities of 
that species above mentioned and also at Cow Head. 

Harpidbs Atlanticus. (N. sp.) 





Fig. 267. Fig. 268. 

Fig* 2t1.^Harpidi$ JiUmiieut. Pari of tha glabella and margin. 

Fig. 268. — H. eoneeiUriau. A fragment of the margin, enlarjfed two diameten. 

Remarks. — Of this species only the fragment, above figured, has been 

T 
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obeeryed. The glabella is corneal, and appareniij widi a single lobe on 
each side next the neck-furrow. The margin is gently concave, its width 
equal to one and a-half ihe length of the glabella, with coarse, rounded, 
radiating striae, or small ribs. It must be very closely allied to H. rugo9u$ 
(Angelin), a species which occurs in Norway and Sweden, in Angelin's 
Regie, B C, at the base of the second fauna. 

Locality and Formation. — P, four miles N. E from Portland Creek, 
Newfoundland ; Quebec group. 

ColUeUr. — J. Richardson. 

HaBPIDBS C0N0ENTRICX7S. (N. Sp.) 
Fig. 26S. 

i^eimirib «^— This name is proposed for a species, of which a fit&gment ot 
Hie margin is above figured. It occurs with JJ. AUanticM. 

LiCHAB JuKBsn. (N. sp.) 






Fig. 269. Fig. 270. 

Fig. 269.— LicAM JuhuH, a, front riew of the head ; 6, upper tide. 
Fig. 270.— SAHMonfia gUtdalU. A nearly perfect head. 

De$eriptian. — Head semi-elliptical or subtriangular, convex, flattened 
on the top, abruptly elevated in front ; posterior angles with short spines 
directed obliquely outwards and backwards at an angle of about 45^, with 
the median line of the body. That part of the head which is situated 
between the eyes is longitudinally divided into three lobes. The width of 
the middle lobe at the neck furrow .is about equal to half the length of 
the head, but it becomes nearly one-third narrower just in advance of a 
line drawn across the eyes. It then rapidly expands until at the front 
margin, its width is equal to the length of the head. The other two lobes 
are each, at the neck furrow, about half the width of the middle lobe ; 
they become a littie wider and more tumid just in front of the eye, and 
then contracting, end in an obtuse point before reaching the margin. The 
middle lobe is abruptly elevated in front, somewhat tumid and projecting 
a little over the margin. The width of the neck segment appears to be 
neariy equal to the length of the head. Neck furrow well defined. The 
cheeks are subtriangular, convex, and terminated at the outer angles by 
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the apnea above menlioiied. The ejes are very prominent, globular, 
about one-third the length of the head, situated close to the side of the 
outer of the longitudinal lobes, and scarcely their own length from the pos- 
terior margin. There is a narrow rim all round the sides and front of the 
head. 

Length of largest specimen seen 4 lines ; width between the eyes 4 
lines ; height 8 lines. 

Surface with small tubercles. 

Locality and Formation. — ^P, Cow Head, Newfoundland; Quebec 
group. 

CoUeetor. — J. Richardson. 

Shumardia glacialis. (N. sp.) 

Fig. 270. 

Deieription. — ^Head convex, semicircular, the posterior angles produced 
backwards into spines, the length of which is unknown. Glabella clavate, 
strongly convex, sub-carinate along the median line, broadly rounded in 
front ; sides straight and converging backwards ; width at neck segment a 
little more than half the width at the front ; length about two-thirds the 
whole length of the head ; neck furrow extending all across and appa- 
rently continued on the cheek to the angles ; three small indentations on 
each ade representing the glabellar furrows. The dorsal furrows are 
deep and wide as far as the anterior angles, but are only slightly impressed 
round the front of the glabella. Cheeb and space in front of the glabella 
rather strongly convex. From each of the anterior angles of the glabella 
a short curved line or fold runs outwards half the width of the cheeks. 
No eyes. Surface covered with fine fissure-like stri». 

Width of largest specimen seen 6 lines ; length 8 lines ; width of gbir 
bella at firont li lines, length 2 lines. 

Locality and Formation. — P. Portland Creek and Pistolet Bay, New- 
foundland ; Quebec group. 

CoUeetar. — J. Bichardson. 
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Chbibubus Vdloanus. (K qp.) 






Fig. 271. 

. Fig. 2Tl.— GAeiriinM Vulcanui. a, tide riew of the glabella ; 6, apper aide of tb* 
head ; c, a pygidium foand along with a and &• 

Description. — Glabella in large specimens exceedingly conyex, some- 
times abruptlj elevated jnst in front of the neck furrow. The contour is 
ovate or obtusely conicaly rounded in front and sides gently convex, a 
little narrower in front than behind. Necft furrow extending all across ; 
posterior pair of glabellar furrows with a sigmoid curve, originating in 
the dorsal furrows a little behind the mid-length of the head, then sloping 
gently backwards with a curve which is concave towards the boat in the 
lower half and convex in the upper half, the inner extremities separated 
by about one-fourth the width of ike glabella. The two anterior pairs are 
one third the width of the glabella, and are both odhvex towards llie booL 
Cheeks small and drooping, rounded at the angles with a narrow slightly 
elevated rim, which runs round the front of the j^abella. Eyes very 
small and dose to the ride of the glabella, opporite the front part of the 
posterior glabellar lobe. 

Length of the largest glabella seen including neck segment 10 lines ; 
width at the neck segment 8 lines ; elevation in the middle 5 lines. 

Surface with numerous small rounded tubercles ; the casts are usually 
smooth. 

The pygidium associated with the fragments of the head of this species 
is depressed convex, with a triangular axis ending in a p<unt backwards, 
with four transverse grooves, and three broad depressed convex ribs on 
each side, the last two parallel with the median line and the others neariy 
so. 

Locality and Formation. — P, Cow Head, Newfoundland ; Quebec 
group. 

ColUetor. — J. lUchardson. 
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CHBiBURns Mbrcubius. (N. sp.) 

Fig. 212. 

Description. — Glabella obtasely conical, convex, front half tumid, sideB 
straight or genUj convex, Bub-parallel, front broadly rounded. Neck 
furrow extending all across; posterior pair of glabellar furrows nearly 
straight and sub-paraUel with the neck furrow, extending all across, but 
the middle third not so deeply indented ; the two anterior pairs are short 
and obscurely marked. 

The eye appears to be small, close to the side of the glabella, and just 
opposite the end of the posterior glabellar frirrow. The cheeks seem to 
have the form of C. Vuleanui. 

Associated with this species are some specimens only differing by having 
the last pair of glabellar furrows not connected in the middle. 

Locality and Formation. — ^P, Cow Head, Newfoundland : Quebec 
group. 

OoUeetar J. Riehardson. 

CHBmURUS PBOLIFICUS. (N. Sp.) 




Fig. 173. Fig. 273. 

Fig. 272.^-CSUtntnfff Merct$rUu. Upper and tide riews of the glabella. 
273.— C prdifiau, Upper and side riews of the head. 

Description. — ^Head short, convex, about qttarter of a sphere ; cheeks 
triangular, drooping, rounded at the angles; glabella conical, narrowly 
rounded in front, sides gently convex, neck furrow extending all across, 
three pairs of glabellar furrows, the last with the inner extremities separated 
by a little less than one-third the width, the others a little shorter, all 
slightly curved, the convex side forwards. The eyes are small and 
opposite the second lobe from the neck furrow, and a little nearer the side 
of the glabeUa than to the centre of the cheek. The posterior and outer 
cheek margins have a narrow elevated rim. Sur&ce of cheeks and 
gjlabella finely tuberculated. 

Width of an average siied head 6 lines ; length 4 Imes. 

This species is closely allied to both O. Vulcanus and C. MereuriuSj and 
occurs in great numbers in the same fragments of limestone with them. 
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The following are the differences: in C. Videanut the eye is opposite 
the front part of the last lobe of the glabella, but in this species it is oppo- 
site the second ; in C. MereuriuM the last glabellar furrows are strai^t, 
and extend across. 

Locality and Formation. — ^P, Cow Head, Newfoundland; Quebec 
group. 

Collector. — J. Richardson. 



Chbibubus Poltdobus. (N. sp.) 




Fig. 274. 
Fig. at4.— Okcimnif Polydonu. 

DcBcription. — Glabella oblong, depressed cylindro-convex, sides straight 
and sub-parallel, front nearly straight in the middle, angles obtusely 
rounded, neck furrow extending all across, three glabellar furrows on each 
side about equidistant from each other, the inner extremities of all being 
a little more than one-fourth from the mdes, and all curving a little back- 
wards. The posterior margin has a smooth rounded rim just witlun which 
there is a narrow groove ; outer margin or sides (at least near the angle) 
with a similar rim; angles produced backwards with rounded spines the 
length of which is unknown. Eyes small, oppoate the second glabellar 
lobe from the neck furrow, and about one^ourth the width of the glabella 
distant from the dorsal furrow. Cheeks closely punctate. 

Length of the best preserved glabella 5} lines ; width 4 lines. 

Locality and Formatum. — N, Table Head, P, Portland Creek ; Quebec 
group. 

Collector. — J. Bichardson. 
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Cheirurus perforator, (N. Bp.) 




Fig. 275. 

Fig. 2l5.^(^iirunu ptrforaior. The front half of the gUbelU with portions of the 

fixed cheeki. 

Description. — Large, glabella strongly elevated in front, obtusely conical 
with deep linear furrows, and a long cylindrical rostrum. Cheeks coarsely 
punctured, and glabella with a few rounded tubercles. 

The only specimen of this remarkable trilobite discovered, is the 
anterior part of the glabella, with a small portion of the cheek on each 
ade. The length, from the base of the rostrum, backwards as far as 
preserved, is 9} lines, measured along the median line of the upper ade. 
At 5 lines from the base of the rostrum there is a pidr of deep Unear 
glabellar furrows, very gently curved (the con verify forward), their upper 
extremities distant from each other about 8 lines, the lower extremity 
about 1 line from the cheek, and 7 lines from the base of the rostrum ; 
length of each furrow 5 lines. About 8 lines behmd there is a second 
furrow not so much curved which extends to the cheek below, and appears 
to run all across (but this point is not determined owing to the imperfec- 
tion of the specimen). It seems probable that if this specimen were perfect, 
the total length of the glabella would be from 12 to 15 lines, and there 
may be, thus, another pair of furrows besides the neck furrow. 

I at first supposed this remarkable fossil to be an Ampj/Xy and had so 
described, but fortunately, before printing, other species of the same 
type were discovered, which shew that it is a Cheirwnu with the unusual 
appendage of a large spme on the head. 

Locality and Formation. — N, Table Head, Newfoundland; Quebec 
group. 

Collector. — J. Richardson. 
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Chbirurus Sol. (N. sp.) 



Fig. S7e. 
Fig. 2lB.'^ChHrurut Sol. The glabella. 

Description. — Glabella small, sub-circular ; length three-fourths of the 
width, moderately convex ; front and sides rounded ; neck furrow extend- 
ing all across ; posterior pair of glabellar furrows situated just behind the 
mid-length ; second pair half-way between the posterior pair and the front ; 
anterior pair cutting the front margin, and having about one-third of the 
whole widtti of the glabella between them at the margm, extending obliquely 
backwards and inwards at an angle of about 45^ with the median line. 
All of the furrows extend inwards a little more than one-third the whole 
width of the glabella. The space along the median line which is not 
crossed by the glabellar furrows is more convex than the remainder of the 
glabella. Surface finely tubercular. Length of glabella 2 lines ; width 
2i lines. 

LoealUjf and Formation. — N, Table Head, and P, four miles N. E. 
firom PorUand Creek, Newfoundland ; Quebec group. 

OoUedor. — J. Richardson. 



AicPHiON Bab&andei. (N. sp.) 
6 




Fig. 377. 



Fig. 27S. 



Fig. 277.— «impAtofi Barrandti, a, an imperfect head ; 6, the pygidiam. 
t7S.--«i. GofMiffifit. Figured here for compariioD. 



Description. — Head moderately convex; glabella quadrate, a little 
narrower behind than at the front; sides straight separated from the 
cheeks by the narrow well-defined dorsal furrows, neck segment with a 
tubercle in the middle ; neck furrow extending all across ; two glabellar 
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farrows on each Bide extending one-tliird across ; anterior lobes equal to 
half the whole glabella, and subdivided bj two short oblique furrows 
pointing inwards and backwards, situated half way between the median 
line and the anterior angles, and near but not cutting the front margin ; a 
third small pit in the middle of the front margin is visible in casts of the 
interior. The eyes appear to be small and situated opposite the posterior 
half of the second lobe, and a littie less than one-third of the length of the 
head from the side of the glabella. 

Py^dium moderately convex, axis conical, convex, well defined, with 
six segments (the last one triangular terminating in an acute point, and 
having a rudely semicircular pit just above the middle) ; side lobes with 
five ribs on each mde, all extendin j beyond the margin and terminating 
in flattened pointed spines. The last two ribs are parallel with the axis ; 
the next two diverge a littie, but are still nearly parallel ; the three 
anterior piurs diverge more widely, the anterior being at right angles to 
the axis for about half the lengtii, the outer half curved backwards. In 
some specimens the anterior ribs are broadly curved, for the inner half. 
The 8{ano6e terminations of the ribs are separated from each other about 
the width of the rib. The lengtii of the pygidium, measuring to the tips 
of the spines, is a littie more than half the width. 

The surface appears to be finely tubercular. 

This species is closely allied to A.Lindaueri (Barrande),* which occurs 
in rocks lying at the base of the second Fauna in Bohemia, but differs in 
the form of the triangular or last segment of the axis, and in having the 
ribs more divergent. It differs fit>m A. Canadensis in having the ribs 
more divergent, and in being less convex.f 

A. Salteri has three glabellar furrows on each side, but none in the front 
margin. 

Locality and Formation. — I, E, L, Pomt Rich ; L, M, N, Table Head 
and Bonne Bay; P, Portland Creek and Cow Head, Newfoundland; 
Quebec group. 

Collector.— J. Biehardson. 



* (Baikavdi.) Sjf9Uwi9 SUurUn du ctntv d€ la BoU»«, page 820, pi. zzz. 

t In Ji. C fi wo rfn i m , the 1m t or triangalAr segment of the axis is minute in yonng 
specimens, bat becomes gradanllj larger and elongated as the individual increases in 
sise. 
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Amphion Julius. (N. sp.) 




Pig. 379. 
Fig. 2l9.^Jh^hi<m Juliu$, The pygidiam. 

DeBcriptian. — ^Pygidium rather conyex, semicircalar ; ana elongate- 
conical, Btronglj convex, with about ten rings, the last three or four 
obscurely defined. The side lobes have five strong ribs, each terminating 
in a short slender spine. The grooves between the ribs are deep, and a 
little less than the width of the ribs. The last rib on each side origmates 
at the mid-length of the axis, and lies parallel and close thereto. The 
others become gradually more divergent to the first. The true margm of 
the pygidium does not extend beyond the apex of the axis, but the ribs 
project a little further, forming a fringe of ten slender, sharp spines. The 
last three or four ribs of the axis are so obscurely separated that they 
seem to form a single triangular segment. Length of the axis of the best 
preserved specimen 3i lines ; width of the same at the anterior margin 
li lines ; length of the spines about 1 line. 

This pygidium has a greater number of rings in the axis than there is 
in any described species of Amphion. It is barely possible that this may 
be a Oromus; but it has fewer ribs in the side lobes than any species of 
that genus figured by Barrande. 

Locality and Formation. — ^P, Cow Head, Newfoundland; Quebec 
group. 

Collector. — J. Richardson. 



AlCPHION IN8ULARI8. (N. Sp.) 

Deicription. — Pygidium strongly convex, with five piurs of ribs lying 
close together and curved backwards, so that for the greater part they are 
sub-parallel with the axis. The margin, being imperfect aJl round the 
characters of the extremities of the ribs, cannot be made out. The axis 
has five well defined articulations besides the terminal one, which latter is 
triangular, and extends backwards in a long point between the last piur of 
ribs. 

Length of the specimen 4 lines ; width at the anterior mar^n apparently 
about 6 lines. 
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Associated witli this pyg^dium is a glabella, which may poesiblj belong 
to it. It is strongly convex; front rounded; neck furrow all across; 
two pairs of glabellar furrows, inclining a little backwards and extending 
inwards about one fourth the width or a little more. 

Length of the glabella 2i Hues ; width 2 lines. 

Locality and Formation. — G, Port aux Choix, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 

Triarthrus Fischbri. (N. sp.) 



Fig. 280. 
Fig. 280.— 2Vtar/Ar«ff KwAm. The gUbelU and fixed cheeks. 

Description. — This species has the form of those common in the Utica 
slate. From T. Bechii it differs m being destitute of the tubercles along 
the median line of the axis ; from T. ttpinoms in the absence of the spmes 
at the head and thorax ; from T. Canadensis also in being destitute of 
spines ; and from T. glaber in having the eyes more distant from the gla- 
bella. It seems to be smaller than the species above compared, none of 
the specimens indicating a length of more than eight lines. 

Locality and Formation — ^N, Table Head and Pistolet Bay ; P, Port- 
land Creek, Newfoundland ; Quebec group. 

Collector.--^. Richardson. 

Telbphus Amsricakus. (N. sp.) 





Fig. 281. Fig. 282. Fig. 283. 

Fig. 28 1 .— TUepku* Jmerkantu. The glahellft. 

292,^Enerinwrui mirtu. Glabella and pygidiom. 
2B3,^JUmopUuridet PaiuUri, The glabella. 

Description. — Glabella obtusely conical, length one sixth greater than 
the width, rather strongly convex ; front uniformly rounded ; ades parallel ; 
neck segment and furrow forming nearly one third of the whole length ; 
the furrow narrow and extending all across. The fixed cheeks are ores- 
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oentifonD, rounded on the outoide, terminating poeteriorlj at the front edge 
of the neck furrow and extending around one-third of the width of the 
firont of the glabella ; an obscure groove just outside of the middle of the 
cheek, parallel with the margm in tfie front half, but running out to the 
edge before reaching the posterior comer. In front of the glabella there 
are two small projecting points. The surface is obscurely tubercular, and 
there is a small tubercle on the middle of the neck segment 

Length from 2 to 8 lines. 

The detached glabellse occur m considerable numbers, but I have seen 
none of the other parts in connection with any of them. There are no 
fragments that can be identified as. belonging to this trilobite, except the 
glabella. 

Locality and Formation. — N, Table Head, and P, four miles N. E. 
Portland Creek and Pistolet Bay, Newfoundhmd ; Quebec group. 

Collector. ^-^^ Bichardson. 

Genus Encrinuritb. (Emmrich.) 

The following species, of which we have only some fragments, exhibits 
characters belonging to several genera, such as Encrinurm (Emmrich}, 
OromuM and JDindymene (Barrande). I shall place it in the first named 
genus provisionally, for the present. 

Encrinurus mxrus. (N. q).) 

Fig. 282. 

Description, — Head semi-ellipiical, width apparently more than twice 
the length. Glabella clavate, moderately convex, front margin irregularly 
rounded with a notch in the middle, width at neck-segment half the width 
of the front, sides straight, neck furrow extending all across, thrco glabellar 
furrows on each side, extending one-third across, the anterior furrow with 
a branch making a notch in the front lobe, the lobes gradually diminishing 
in size backwards. Fixed cheeks broad, gently convex. Eyes distant 
from the dorsal furrows about the width of the glabella at the second lobe, 
and placed about opporite the last glabeUar furrow ; they appear to be 
small, and are connected with the front furrow by an ocular ridge. Mov- 
able cheeks unknown. 

Pygidium with an elongate-conical, convex asds with from twelve to four- 
teen distinctly defined rings or segments. Side lobes with four narrow, 
oonvex ribs, the laat pair comniencmg at abont the mid-length of the axis, 
and extending backwards parallel and close thereto, the next also nearij 
parallel, and the aalerior two pairs with the posterior half of their length 
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parallel or converging. Between each two of the principal ribs there is a 
smaller one which is only slightly elevated, and seems to become obsolete 
before reaching the mar^n. There is evidence that the four principal ribs 
terminate in short spines. 

Glabella with a few small tubercles ; cheeks coarsely punctate ; pygidium 
with three or four tubercles on the principal ribs. The surface in all the 
specimens is, however, not well preserved. 

Length of the best preserved fragment of the head^ 8 lines ; width of 
the glabella at the front lobe, 2i lines ; at the neck-segment, about 1 line ; 
length of the axis of a pygidium^ 3i lines ; width of the same at the 
anterior margin, 1^ Imes. 

The specimens of the pygidium are all imperfect, but when in their 
natural position, I think tlie ribs converge backwards, and that they all 
termmate in small spines. One specimen clearly shews some of these 
spines. 

Locality and Formation. — ^N, Table Head aad Pistolet Bay, P, Portr 
land Creek, Newfoundland ; Quebec group. 
Collector. — J. Richardson. 

Remopleurides Panderi. (K. sp.) 

Fig. 288. 

Description. — Head small, the space between the eyes transversely 
elliptical, and about one-fourth wider than the length of the whole head. 
The neck segment is distinctly defined by the n,eck furrow, and apparently 
half the width of the space between the eyes. The dorsal furrows extend 
forward a little more than one-third the length of the head firom the neck- 
furrow, and appear to have each a small pit in the bottom. The eyes are 
semicircular and two-thirds the length of the head, their posterior comers 
situated at the front edge of the neck furrow and close to the dorsal furr 
rows. The dorsal furrows are distant from each other at their anterior 
extremities about one-third the distance between the outer curve of the 
eyes ; they are a little more widely separated behind. The front part of 
the glabella which forms the projection characteristic of this genus, is one> 
fifth the length of the head, and is about as wide as the space between the 
neck furrows. 

Only two specimens have been collected, each a little less than 2 lines 
in length. 

No glabellar furrows are viable. 

Locality and Formation. — ^N, Table Head, Newfoundland ; Quebec 
group. 

Collector. — J. Richardson. 
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BbMOPLSURIDBS ? SCHLOTHEIMI. (N. Sp.) 

Pabadozidm 01 OLMMMLLvn. Otol, Can., p. 871, 873. 
a h 





Fig. 284. 

Fig. 2n4.'^RmopUurid€tt SMoikeimu a, b, two specimens of the glabella, both 
distorted. 

Deicriptian. — Olabella C7]indr<HX)mcal9 rounded and abruptly elevated 
in front ; neck furrow extending all across ; three pairs of glabellar furrows 
all inclining inwards and backwards, the middle pair only, continued across. 
The eyes are semi-annular, about half the length of the glabella or a little 
less, &eir anterior and posterior angles touching the sides of the glabella. 

The specimens are all more or less distorted, and hence the true pro- 
portions of the parts cannot be determined. In all of them the space 
between the side of the glabella and the eye (sometimes called the palpe- 
bral lobe) is on a level with the median line of the glabella, thus forming 
a nearly flat horisontal plane across from one eye to the other. A fine 
thread4ike groove runs round the lobe close to the eye. The surface 
appears to be quite smooth. 

The pypdium found m association with the glabella above figured, 
somewhat resembles that of Dikebcephalus magnificus. It is ovate with 
an acutely conical axis, the side-lobes with five or six well defined ribs 
each. The axis is about half the whole length, and the ribs of the side- 
lobes incline backwards like those of a Remopleurides. The specimens 
are too obscurely preserved to be figured. 

When compared with the head of Olenellui Thamp$oniy the resemblance 
was so perfect, that I once thought this species was congeneric there- 
with. Hence the reference in the Geology of Canada above cited. I now 
think that both it and DikeloceplaluB magnificm should be referred to 
RemopleurideSf or perhaps to some closely allied form. 

LocaUty and Formation. — N, Table Head and Pistolet Bay ; P, four 
miles N. E. from Portland Creek, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 
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Amptx laviusgultts. (N. sp.) 

Fig. 285. 

Deicriptum. — Py^diam triangiilar, nearly smooth ; axis rather strongly 
convex, well defined and prominent to the apex, crossed by some obscure 
grooYCS, which, howeyer, are so indbtinct that to a superficial view the 
surface seems to be quite smooth. The posterior margin is broadly 
bevelled, slopmg at an angle of 45^, the upper angle of the bevel rounded. 
Side lobes gently convex, smooth, with tfie exception of a single linear 
groove close to the anterior mar^. 

Width of the largest pygjidium collected 5^ Imes ; length 2i lines ; 
width of the axis at the front margin Ij^ Imes; thickness of the posterior 
margin or width of the sloping plane of the bevelled edge § of a line. 

This species differs from A. narmalu^ in having the pygidium propor- 
tionally wider, a more prominent axis and a thicker posterior margin. 

Locality ixnd Formation. — ^N, Table Head, Newfoundland; Quebec 
group. 

CoUeetar. — J. Richardson. 



Amptx kormalis. (N. sp.) 




Fig. 286. Fig. 386. Fig. 387. 

Fig. 386.— ^fipys tevMiicirftif .— A pjgidiam enlarged one-fourth. 

386.—^. fiom«lw.^-The head (without the morabie cheeks), and the 

pjgidiam. 
387.—^. MSitcoilahM.— A pygidiam enlarged two diameters. 

Deseription. — Head, without the movable cheek, triangular, the width 
about one-third greater than the length ; fixed cheeks, gently convex, 
smooth ; neck segment conasting of a flat plate, inclining backwards. 
The glabella elongate-ovate, greatest width about the mid-length, one 
fourth narrower at the neck segment, the apex extending a little over the 
front margin of the head ; the rostrum, apparently, when perfect, equal to 
the whole length of the head, not round but fluted ; two or three ovate or 
nearly circular scars, one each side of the glabella m the posterior half. 
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Pygidlum triangular, Tridth twice the length, the two posterior sides 
gently convex, and the margin abruptly bent down or bevelled nearly ver- 
tically, the upper edge of the bevel aagular and with indications of a 
slightly elevated linear rim ; axis very depressed convex or nearly flat, 
its width at the anterior margin about one^ourth of tiie whole width, 
extending the whole length or nearly so, crossed by obsoure undulating 
fiirrows. Side lobes gently convex. 

Length of the head without the rostrum, 5 or 6 lines ; length of the 
pygidium about 4 lines. 

The pygidium of this species resembles, at first sight, that of A. Uetnu^ 
cuius. The latter, however, is proportionally wider, the posterior bevelledi 
mar^ thicker, and the upper edge of &e bevel rounded instead of 
angular. 

It differs from A* naatitiu (Dalman), prindpally in having tiie rosftrom 
fluted instead of round. 

Locality and Farmatian. — N, Table Head and Pistolet Bay; P, four 
ndles N. E. from Portland Creek, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 



Amptx Runijus. (K sp.) 

Description. — ^Pygiditlm subtriangular, length about one-third of the 
width, nearly vertically bevelled behind, the upper edge of the bevel with 
an acute linear rim. Axis cylmdro-conical, strongly convex, extending 
the whole length, with about ten rounded rings. Side lobes nearly flat, 
slightly concave near the margin, with nine ribs very distinctly defined 
the whole width. 

Width of the specimen 4 Imes ; length 1^ lines. This pygidium resem* 
bles that of A. JBalliy (ante^ p. 24), but in that species each of the ribs on 
the side lobes has a pleural groove, whereas in this species they have no 
such groove. 

It differs from A. semicostatuSj in having more numerous ribs, which 
also extend the whole width. It occurs along with it in the same beds, 
and it may bo necessary hereafter to unite the two ; but, at present, they 
appear to mo to be decidedly distinct. 

Locality and Formation, — P, four miles N. E. fix)m Portland Creek, 
Newfoundland ; Quebec group. 

Collector. — J. Richardson. 
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AmPTX 8EMIC0STATUS. (N. Bp.) 
Fig. 287. 

Deacriptian. — ^Pygidinm sub-triangular, posterior margm broadly 
rounded, obtusely angular at the apex ; length two-fifths of the width ; 
axis cylindro-conical, strongly convex, extending the whole length, with 
five or six distinctly defined rounded annulations ; dorsal furrows on each 
side of the axis, deep and well defined. The side lobes are rather tumid 
in the middle, but concave towards the margin, the latter with a distinctly 
elevated angular rim and nearly vertically bevelled ; there are five or six 
ribs extending about half-way from the margin to the axis. In very small 
specimens only two or three are visible. 

Locality and Formation. — N, Table Efead and Pistolet Bay ; P, four 
miles N. E. from Portland Creek, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

Aqnostus Galba. (N. sp.) 

Fig. 288. Fig. 289. 

Fig. 2SS.^Jignottu9 Oalba. Enlarged about two diameters. 
289. — J. Fabiut. Salarged two diameters. 

De$criptum. — ^Head strongly convex, with a narrow rim ; front margin 
rounded ; ^bella convex, well defined all round, strongly elevated above 
the general surfiioe, smooth, no tubercle nor frurows ; in some speoimens 
a slight indentation on each side at about the ndd-length ; a small trian- 
gular lobe on each mde at the posterior margin. The {nroporticmal length 
of the ghbella varies slightly, but it ir, in general, about two-thirds of the 
whole length of the head. 

Fygidium, in contour and convexity, like the head. Axis strong 
convex, well defined all round by the dorsal furrows ; a fiirrow runs aQ 
across at one-third the length from the apex ; a short one on each side at 
two-thirds the length fit)m the apex. The tubercle forms a lonj^tudinal 
medium lobe in the anterior two-thirds of the axis. It (the tubercle) is, 
at the anterior margin, slightly elevated above the general convexity of 
the axis ; it is less elevated just over the anterior of pair fuirows ; but, 
behmd this point, it rises to twice the height, and terminates abruptly at 
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the posterior farrow. The anterior lobes of the axis are distinctly sepa- 
rated from the tubercle by a narrow groove ; the second two are not. 

Surface apparently smooth, but in one of the specimens there are indi- 
cations of small wrinkles which Unite with each other so as to give a reti- 
culated aspect, somewhat similar to that of A. reUculatu^ (Angelin)« 

Length of head and pygidium from 1 to 2 lines each. 

This species is allied to A. AmericanuSy but has the axis of the py^dium 
shorter, and no tubercles on the head. 

A. glabratus (Angelin) has two short spines on the posterior angles of 
ihe pygidium, but in all other respects resembles this species very closely. 

A. tardus (Barrande) is also very closely allied to this species, differ- 
ing only in the shorter axis of the pygidium, and in having the tubercle of 
an uniform height its whole length. 

Locality and Formation. — ^M, and N, Table Head and Pistolet Bay; 
P, four miles N. E. froni Portiand Creek, Newfoundland ; Quebec groa^. 

Collector. — J. Richardson. 

Agnostus Fabius. (N. sp.) 

Fig. 289. 

Description. — ^Head uniformly and moderately convex, semi-elliptical, 
front margm broadly rounded ; a very narrow, flat rim all round the front 
and sides ; glabella a little more than one-third the whole Tvidth, scarcely 
at all elevated above the general surface, not defined in front, and only 
obscurely so in the posterior half, by the dorsal furrows, which are parallel 
and become obsolete about the middle of the head. On each side of the 
glabella, at the posterior margin, there is, in the dorsal furrow, a small 
triangular lobe. 

The pygidium b proportionally a littie more elongated than the head ; 
posterior margin uniformly rounded ; a narrow, flat rim all round to the 
anterior angles. The axis is a littie more than one-third the whole width, 
about one-fourth narrower at the apex than at the front mar^n ; the apex 
rounded, or with a portion in the middle somewhat straight ; sides nearly 
straight, well defined by the dorsal furrows; two pairs of transverse 
furrows, the posterior reaching the median line, where there is a small 
rounded tubercle, situated a littie behind the mid-length (of the axis) ; 
the anterior furrows h/ML way between the tubercle and the front margin, 
their position, however, slightly variable ; their inner extremities sepa- 
rated by about one-third the width of the axis. Surface apparentiy 
smooth. 

Length of the largest head seen, about 2 lines ; length of the largest 
pygidium observed, about 1| lines. 
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DiflFers from both A, Galba atfd A. Americanus in the form of the 
tubercle on the axis of the pygidium, and also in not having the glabella 
defined all round by the dorsal furrows, as it is in the two species com- 
pared. 

The different individuals differ somewhat in the amount of the convexity. 

Locality and Formation. — N, Table Head and Pistolet Bay ; P, four 
miles N. E. from Portland Creek, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 



ENTOMOSTRACA. 
Lbperbitia turgida. (N. sp.) 

Description. — Small and strongly convex; dorsal margin straight; 
anterior and posterior dorsal angles obliquely truncated at an angle of 
about 45°, and for nearly half the breadth ; ventral margin most convex in 
the posterior two-thirds, thence gently convex and sloping upwards. The 
greatest breadth is a little behmd the mid-length. The right valve is 
strongly convex, most inflated in the posterior two-thirds, and nearer the 
ventral than the dorsal margin. Left valve smaller and less convex than 
the right. 

Length of the largest and most perfect right valve observed, 2 lines ; 
breadth of the same, a little behind the mid-length, 1} lines. Numerous 
specimens of all sizes, from the length of i^ a line up to 2 lines, occur on 
the same slabs. The smaller ones are more nearly ovate than the larger. 

This species has a general resemblance to L. Canadensis (Jones), but 
is always more tumid, and can be distinguished therefrom, after having 
been studied, at a glance. 

Locality and Formation. — G and H, Port aux Choix and Cape Nor^ 
man, Newfoundland ; Quebec group. 

Collector. — J. Richardson. 

Lbpbrditia concinnula. (N. sp.) 

Description. — Rather small, ovate, dorsal mar^ straight ; anterior 
extremity rounded and slightly narrower than the posterior ; the latter 
more broadly rounded, obliquely truncated at the dorsal angle, where, 
also, there is a short spine or projection situated on the angle. The 
ventral margin is somewhat straight, sub-parallel with the dorsal, but 
slightly converging towards the anterior extremity. At both extremities 
the margin of both valves is compressed and sometimes seen to have a 
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shallow concave groove raiming roun^ parallel to the edge. The valves 
are moderatelj convex. The tubercle is situated at about one-third the 
length from the anterior extremity, and at one-third the breadth below 
the hinge line. Surface apparently smooth. 

Length of a large specimen 3 lines ; width 2 Imes. 

Resembles Z. CanadtnsU (Jones), but has a more nearly straight 
ventral margin, and is not so convex. 

Locality and Formation. — ^L, Point Rich, M. Table Head, Newfound- 
land ; Quebec group. 

CoUeetor. — J. Richardson. 

Lbperditia vbntralis. (N. sp.) 

Description. — Right valve sub-ovate ; dorsal margin straight ; angles 
obli(|uely truncated ; ventral margin convex, most projecting a little 
behmd the mid-length ; margin at both extremities compressed ; strongly 
convex in the lower half, most tumid at the ventral margin, which is so 
abruptly folded under as to appear carinated. Left valve unknown. 
Surface apparently smooth. 

Length 4i lines; greatest width 8 lines. A single well-preserved 
right valve was collected, and it was associated with imperfect specimens 
of what is probably the left valve. These latter are more nearly ovate, 
and less convex than the right valve. 

This species is distmguished by the strongly convex and sub-carinated 
ventral margm. 

Locality and Formation. — ^N, Bonne Bay, north-west arm, and also 
at the entrance to the east arm, Newfoundland ; Quebec group. 

Collector. — J. Richardson* 

Bbtriohia Atlantica. (N. sp.) 

Description. — Small sub-ovate or reniform, greatest convexity along the 
median line; a ungle shallow depression, extending from the dorsal 
margin about half the breadth, situated about the mid-length. The best 
preserved specimen is elongate-ovate, strongly ccmvex, rounded at both 
ends, and slightly truncated obliquely at the dorsal angles. 

Length 1 line; width 1 a line. 

Allied to B. Logani (JoueB), but is proportionally more elongated. 

Locality and Formation. — Ly Pomt Rich, M, Table Head, Newfound- 
land ; Quebec ^up. 

Collector. — J. lUchardaon. 

(Tliera jAt r«auda to be notfoed, a naaber of species of GnptoUtes and mrtnX oUier 
foeiiU from Newfoondland, not jet detenalaed. These will bs poblished la a contia- 
oation of thU article further oa.) 
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7. — New species of Fossils from the Quebec Chroup^ in Eastern Canada^ 
with some others previousltf described^ and some from other forma- 
tions. 

The species described in this article were, most of them, discovered 
after the article concluded on page 206 was printed. The limestone in 
Stanbridge, range 6, lot 20, from which many of the new species were 
collected, belongs to the base of division D, section 6eoI. of Can., pp. 844, 
852, 853. 



BRACHIOPODA. 
LiKGULA Iris. (N. sp.) 






Fig. 290. Fig. 291. Fig. 292. 

Fig. 290. — Lingvla Irii. 

291. — Orthitf apictdit, a, yentral yalve; 6, side view of the u 
292. — Orthu Corinna. Ventral valve. 

Description. — Shell small, sub-ovate ; sides parallel, or nearly so, in 
the lower two-thirds gently convex or somewhat straight ; in the upper 
one-third converging to the beak with a convex slope ; beak narrowly 
rounded ; anterior angles rounded ; anterior margin, with a portion in the 
middle, somewhat straight. The only specimen collected is gently convex, 
a somewhat flat space along the middle, and a flat, or gently convex slope 
on each side to the margin in the upper two-thirds. 

Surface with obscure, radiating and concentric striso. - 

Length H lines ; width 3| Imes. 

Locality and Formation. — Point L^vis, limestone No. 2; Quebec 
group. 

Collector.— T. C. Weston. 

OrTHIS ? APICALIS. (N. sp.) 
Fig. 291. a, 6. 

Description. — Shell small, shaped like an Acrotreta. Ventral valve 
pyramidal, the height at the beak in some individuals equal to the whole 
width of the shell ; hinge line straight, equal to the greatest width ; sides 
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and front uniformly rounded ; area large, its height sometimes equal to 
its width, striated parallel to the hinge line, usually a little concave, some- 
times at a right angle to the plane of the margin, but often sloping a little 
backwards ; foramen large, apparently open, and about one-third the 
whole width. Dorsal valve moderately convex. Surface with fine, sharp 
rugose striae, and a few concentric sub-squamose lines. 

The form of the dorsal valve is usually semicircular, the front margin 
shewing some traces of .a wide, shallow sinus. The proportional length 
and width, however, varies to a small extent. 

Width on the hinge line about 2 lines ; length about 1 line. 

Locality and Formation. — Pomt L^vis, limestone No. 1 ; Quebec 
group, 

CoUeetor.—T. C. Weston. 

Obthis Corinna. (N. sp.) 

Fig. 292. • 

Description. — Small, transversely oblong or ovate ; hinge line equal to, 
or a little less than, the greatest width ; cardinal angles either rounded or 
rectangular. Ventral valve rather convex, most elevated near the beak, 
usually flat or concave from the beak to the cardinal angles, a wide, shal- 
low sinus from the front margin upwards, which dies out before reaching 
the umbo. The beak appears to be a little depressed below the umbo, 
but it is not preserved in the specimens observed. Area wide, flat, sloping 
a little backwards. Dorsal valve moderately convex, with an obscure fold 
in the front half. Surface with very fine radiating striae, six to nine in 
the width of one line. 

Width from 5 to 6 lines; length varying frx)m two-thirds to three- 
fourths the width. 

The sides in the upper half are sometimes straight and parallel, and 
sometimes rounded. Anterior angles rounded. The front mar^n is 
usually straight, or a little concave, in the middle. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 
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Orthis? Aruanda. (N. sp.) 




Fig. 293. Fig. 294. 

Fig, 293.— OrMit jirmanda, a, yentral ralve of a wide rariety ; 6, rentral valve of a 
narrower form, showing a cast of the interior of the beak and umbo ; c, 
dorsal valve. 
294.— OrMif Hinna. 

Description. — Shell of medium size, varying in width ; hinge line , 
straight ; cardinal angles 90^, or often a little les^ ; sides straight, and 
either parallel or a little converging from the hinge line forward for one- 
fourth or one-half the length ; anterior angles and front margin rounded. 
Ventral valve pyramidal, varying in height, the beak usually the most 
elevated point, thence with a convex or straight slope to the anterior 
angles and margin, the slope to the cardinal angles either flat or gently 
concave. Dorsal valve depressed convex, concave towards the cardinal 
angles ; beak scarcely elevated above the hinge line. 

The area of the ventral valve is rather large, sometimes three Imes in 
height, often less, very variable in this respect, either at right angles to 
the plane of the margin, or inclined thereto sometimes as low as 45^. 
Foramen moderate, apparently open. In the interior the dental plates 
seem to form an imperfect triangular chamber, thus differing somewhat 
from the usual forms of the genus. ^ 

Surface with fine sharp distinct strise several times sub-divided, from 
six to ten in the width of one line at the margin. These striae are usually 
crenulated by concentric lines, especially towards the front margin. 

Width on the hinge line from 6 to 10 lines ; length varying from 
one-half to three-fourths of the length. 

Locality and Formation. — Phillipsburg (limestone), B. 2, section 
Geol. of Can., p. 814 ; Quebec group. 

Collector. — ^E. Billings, Dr. Pt J. Famsworth. 

Orthis minna. 

Fig. 294. 

Description. — Shell rather large, sub-quadrate ; hinge line straight, 
equal to the greatest width; cardinal angles rectangular; sides in the 
upper half stnught and parallel ; front angles and margm broadly rounded. 
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Ventral valve flat or gently concave ; area narrow. Dorsal valve de- 
pressed convex with a wide, shallow meaal sinus nearly the whole length ; 
cardinal angles compressed , beak apparently incurved down to the hinge 
line ; area linear. Surface with fine bifurcating striae four to six in the 
width of one line. 

Width from 10 to 12 lines ; length 6 to 8 lines. The width appears 
to be in general one-fourth greater than the length. 

This species appears to be allied to 0. plafyi of the Chazy limestone , 
but has the ventral valve gently concave or flat, instead of depressed 
convex. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 



Gam^bslla brsvipucata. (N. sp.) 




# 




Fig. 295. Fig. 396. Fig. 297. 

Fig. 295, ^-Camere^ la breviplieata, Donal and side riews. 
296. — C.T eottata. Dorsal? ralve. 
297. — C. polUa. Ventral and side tIcws. 

De$€rtption. — Shell with both valves convex, ovate, greatest width at 
about one-third of the length from the front, thence narrowed with stnught 
or gently convex sides to the beak ; anterior angles rounded ; front mar- 
gin usually Droadly rounded, but sometimes with a portion in the middle 
straight. Dorsal valve slightly more convex than the ventral, most tumid 
m the upper third ; beak closely incurved ; umbo broadly rounded. The 
ventral valve is like the dorsal, except that it seems to have a small beak 
a little elevated above the hinge line, iind is less convex. 

Surfiice smooth, from eight to ten short plications at the front marpn, 
usually one-fourth the length of the shell, sometimes less. 

Length of the largest specimen collected 4 lines, width about the 
same, sometimes a little less. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 
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CaMBRELLA ? C08TATA. (N. Sp.) 
Fig. 296. 

Description. — ^Broad ovate, greatest width about the mid-length, tmi* 
formlj convex, with from ten to twelve strong, angular undivided ribs, 
which extend to the beaks. 

The best preserved specimen of this species that has been collected, is 
partly imbedded in the matrix. It is transversely ovate or sub-circular, 
the width one-fourth greater than the length, the sides and front uniformly 
rounded, rather strongly convex, the greatest elevation at one-fourth the 
length from the beak ; umbo broadly rounded. It appears to be a dorsal 
valve. 

Length 6^ lines ; width 8 lines. 

It is quite uncertain that this species is a true Camerdla, It may be 
congeneric with Porambonites Ottawaenns (^ante^ p. 240). 

Locality and Formation, — Stanbridge, range 6, lot 20 ; Quebec group. 

Collectors. — J. Richardson, T. C. Weston. 

* 

Camb&blla pouta. (N. sp.) 

Fig. 297. 

Description. — Shell ovate, smooth and moderately convex, greatest 
width at about one-fourth the length from the front margin, thence taper^ 
ing with gently convex sides to the beaks ; front angles and margin rounded. 
Dorsal valve most convex just in froht of the umbo ; beak incurved down 
to the hinge. Ventral valve less convex than the dorsal ; beak small, 
pointed, a little elevated above the hinge. 

Surface smooth. 

Length of largest specimen collected S lines ; width about the same. 

This species has nearly the same form as C. hreviplicata^ but differs 
therefrom in bemg smooth, in being less convex, in having the frt>nt mar- 
gin thinner and usually more rounded. The form varies from ovate to 
sub-circular. The young individuals of. C. breviplicata have two or three 
incipient folds in the front margin by which they may be readily dis- 
tinguished from this species. 

Locality and Formation. — Stanbridge, range 6, lot 20, and on the 
upper end of the island of Orleans ; Quebec group. 

Collectors. T. C. Weston, E. Billings. 
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LAMELLIBRANCHIATA. 

EOPTERIA RiCHARDSONI. (N. Sp.) 





Fig. 298. 
Fig. 29S,^Eoptiria Richard$om» a, left ralre ; 6, CArdinal riew. 

Description. — Shell obliquely sub-circular, length and width about 
equal, uniformlj convex ; anterior cardinal angle compressed ; beaks 
small, closely incurved, situated a little behind the mid-length of the hinge 
line ; surface with fine radiating striae. 

The only specimen collected is imperfect, but, it appears, that the whole 
of the ventral and posterior margin is broadly rounded. Both valves are 
equally convex, most tumid a little above the middle. The anterior car- 
dinal angle is compressed and apparently rectangular or perhaps a little 
rounded. The posterior angle is not distinctly seen, but it seems to be 
scarcely at all compressed. The hinge lino behind the beaks is exhibited 
as a rounded ridge with no evidence of a suture, (at least none can be 
seen in this specimen). There are about six strise in the width of one 
line near the mar^. 

Eopteria typica (ante^ p. 221,) has coarse ribs and is narrowly rounded 
at the lower posterior angle. 

Length and width about 9 lines. 

Dedicated to the discoverer. 

Locality and Formation, — Near St. Antoine above Quebec, in a 
boulder with Subulites Psyche ; Quebec group. 

Collector. — J. Richardson. 
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EOPTERIA ? ORNATA. (N. Sp.) 




b 



Fig. 299. 

Fig. 299. — Eopteria 7 omata. a, side riew of the aaterior eztremitj *, b, anterior 
eztremitj shewing the gape : enlarged two diameters. 

Descriptwn-^The specimen is the aaterior extremity of a silicified indi- 
vidual, which was procured bj dissolying a small piece of limestone on hydro- 
chloric acid. Hinge line, so far as preserved straight, projecting before ' 
the umbones ; anterior angle about 90^, not rounded but angular ; most 
projecting point of anterior extremity narrowly rounded, and situated about 
one-third the height below the angle ; below this broadly rounded with an 
oblique and gentle curve until a point neariy beneath the umbones on the^ 
ventral margin is attained : all behind this not preserved. Both valves are 
rather strongly convex. The anterior angle in front of the beaks is com- 
pressed and the dorsal edges of the hinge are transversely corrugated. On 
an anterior view the shell is seen to be gaping, the edges within the fissure 
crenulated as shewn m fig. by above. Surface with strong, sharp, concen- 
tric ridges, from eight to ten in one line. 

The specimen when perfect was probably about 8 lines in length. 

This species is placed in the genus Eopteria provisionally until more 
shall become known about its affinities. 

Locality and Formation. — Point L^vis. In the upper part of limestone 
No. 2, Quebec group. 

CbHeceor.— Sir W. E. Logan. 



GASTEROPODA. 

MURCHISONIA MiSSISQUOI. (N. Sp.) 

Description. — Shell large, elongate, acutely conical, tapering at the 
rate of about one inch in a length of three inches. Whorls narrow, strongly 
convex, with three or four carinas on each, the spaces between concave. 
Surface unknown. 
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Length about 4 inches. The largest whorl seen appears to be aboat 1^ 
inches across. 

This species is closely allied to M, Adelina^ (ante, p. 231, fig. 217,) but 
is not so nearly cylindrical, and is a larger species. 

It is only known by three fragments, and an entire individual obscurely 
seen in section. 

Locality and Formation, — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 

Metoptoma Qubbbobnsis. (N. sp.) 




Fig. 300. 
Fig. 300.— /[fe/op/oTna Q^thtcenns, View of the upper side of an imperfect specimen. 

Description. — Shell ¥rith the base elliptical, length from one-eighth to one- 
sixth greater than the width ; conical, or, rather, campanulate, the 
margins showing a tendency to spread out horizontally ; apex eccentric, 
situated about one-sixth the whole length from the centre. The height 
appears to be from one-third to one-half the length. Surface with a few 
¥ride shallow concave undulations of growth. It also appears to be finely 
striated, but no specimens with it perfectly preserved have been collected. 

M. melissa (ante^ p. 86,) has the cone more acute, and proportionately 
more elevated, besides being more narrowly rounded on the anterior, than 
on the posterior aspect. It is also a smaller species. 
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Length of a large specimen 3} inches ; width 3 inches. 

Locality and Formation. — Point Levis ; limestone of the Quebec group. 

Collectors.— T. Devine, Esq., T. C. Weston. 



Heuootoma miser. (N. sp.) 
S. perstriata. Q-eol. Can. pp. 233, 862. 

Description. — Shell small, mth four slender, but strongly carinated 
whorls. Spire flat, the whorls on the upper side, with two strong, acutely 
angular carin» of equal height, separated by a deep, concaye groove, 
which is visible quite to the apex. The inner carina is situated a little 
more than < one-third of the width of the whorl from the suture. The 
outer carina rises vertically from the periphery. From the inner carina, 
there is a fiat slope, extending down to the bottom of the deeply excavated 
suture at an angle of 45^. From the edge of the outer carina there is a 
vertical descent, one-fourth the depth of the whorl, forming a flat band at 
a right angle to the plane of the spire. This band is bounded on its lower 
side, by an angular carina, the upper side of which forms an abrupt 
projection at a right angle tq the band. Below this carina, the whorl 
appears to be vertical, or nearly so for one-fourth its depth, and then 
rounded into the umbilicus, this lower rounded part being ornamented by 
fine sharp stri» following the whorls. No striae across the whorls are 
visible on tins specimen, but, no doubt, they exist. 

Diameter 6 lines ; width of the last whorl at the aperture 1} lines ; 
depth about the same. The umbilicus is not visible in the specimen, but 
it is probably about one third the whole diameter. 

Only one specimen has been seen, and this is perfect above, but has its 
base imbedded in the matrix. 

I have heretofore referred this species to ff. perstricUa of the Calciferous 
formation, but now think it may be separated as a closely allied species. 
la that species the inner whorls of the spire are a little elevated above 
the outer ; and the concave groove between the two carinae on the upper 
side of the whorls, as well as the slope mto the suture, are lon^tudinally 
striated. The band below the outer carina is not quite vertical, one thiid 
the depth of the whorl, longtitudinally striated and obscurely divided into 
two bands by an elevated line along tiie middle. None of these characters 
are possessed by H. miser. 

Locality and Formation. — ^Point Levis ; in limestone No. 2, Quebec 
group. 
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OpHILETA ? BELLA. (N. Sp.) 

0. uniangulata. Q-eol, Can.^ p. 860 ; antej p. 246. 
a b c 




Pig. 301. 
Fig. 301. — OphUtta bella, Diflferent yiews of « nearly perfect specimen. 

Description. — ^From one to two inches across ; lower side flat or gently 
concave ; upper side concave, with a strongly elevated narrow spiral band ; 
whorls, four or five. On the lower side, the whorls are usually moderately 
convex, but sometimes they are flattened on the inner half. The outer 
fflde of the whorls are convex. On the upper side, the spiral band some- 
times runs along the middle of the whorl, as in fig. 301, c, but its position 
varies between the middle and the outer edge. The aperture has an 
angular notch above with the apex at the termination of the band : on the 
lower side, a flexure backwards. Surface with coarse, sub-squamose, 
transverse lines, of growth about six in two lines. 

The whorls are often somewhat larger in proportion to the widlh than in 
the specimen above figured. » 

I have heretofore referred specimens belonging to this species to the 
Uuomphalus uniangylaliLS <Hall), but the recent discovery of a number of 
good specimens leads me to regard it as a distinct, although a closely allied 
form. That species has the lower side deeply concave, forming a deep 
umbilicus like Helicotoma planulata (Salter) ; while in this, it is usually 
flat, and when concave, is only moderately so. The whorls in this species 
are also more compactly inroUed. , 

I have stated (^ante^ p. 236,) that the genus Ophileta was founded on 
species of Maclurea^ with very slender whorls. The specimen above 
figured was discovered since that page was printed. It shows very clearly 
that the aperture has a sinus in the lower lip, and a notch in the upper, 
characters which are not at all exhibited by perfect specimens of Macliirea 
Logani. In M. erenulata (janie^ p. 236,) there is a sort of spiral band, 
and, also, there are indications of a sinus in the lip on the flat side, but 
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they are only incipiently developed. The two genera may he thus distin- 
guished : — ^in Maclurea^ the aperture is entire, and the whorls usually 
large ; but in Ophileta^ it has a sinus below, and a notch above, while the 
whorls are usually slender. 

All the species of Pleurotomoria and Hdicotoma^ of the Lower Silurian 
rocks of Canada, of which perfect specimens have been found, have this 
same form of aperture. And so have some of the EuomphaU of the 
Devonian and Carboniferous rocks. 

It would appear also that Maclurea is a dextral shell, and that the flat 
side is the umbilicus. 

Locality and Formation, — This species occurs at Bedford, in Stan- 
bridge, range 6, lot 20 ; in Famham, range 5, lot 41 ; and at Cow Head, 
in Newfoundland, in Division P ; Quebec group. 

Collectors. — T. C. Weston, J. Richardson. 



HETEROPODA. 
Bellerophon Palinurus. (N. sp.) 





Fig. 30a. 

Fig. 302. — BeUirophon Palinitrut. Side aad front yiews. The specimen 6gured, 
being imperfect, does not show the form of the lip. 

Description. — Sub-lenticular ; dorsum acutely carinated ; greatest 
width close to the umbilicus ; vertical diameter from one inch to one inch 
and a half. The outline on a side view is elongate ovate, the vertical 
diameter (from the upper side of the aperture through the umbilicus) 
being usually one-fourth greater than the horizontal diameter, and often 
more owing to a distortion to which the species seems to be subject. The 
greatest convexity is close to the umbilicus, whence the surface ascends, at 
first with a convex, and then with a concave slope to the dorsal edge. The 
latter is usually very acute, but in many specimens, it is minutely rounded 
but always with a concavity, of variable width, just within. The umbilicus 
is small, from one-sixth to one-fifth the horizontal diameter, rounded on the 
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edge. The aperture is ovate, indented to the extent of one^third its 
height on the lower side by the penultimate whorl. Some fragmentazy 
specimens shew that, in the perfect aperture, the lowest lip is much 
thickened next the umbilicus, and forms a thin layer, on the side of the 
whorl. The surfiice is usually obscurely striated, and sometimes irregu- 
larly undulated in the direction of the striae ; the latter radiate from the 
umbilicus to the dorsum in a gently sigmoid curve. 

The width, or the diameter transversely through the umbilicus, varies 
from a little less than one-third to one-half the diameter. 

This species is closely allied to B. cunUus^ (Sowerby,) but is in genend 
not so much compressed. 

LoeaiUy and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

CoUeetars. — J. Richardson, T. C. Weston. 



CEPHALOPODA. 

Orthoobras Attious. (N. sp.) 

Description. — Shell short, rapidly tapering; section circular; septa 
from six to eight to the inch ; siphuncle about one-seventh the whole 
diameter, half way between the centre and the marg^i, not much, if at all, 
inflated between the septa. Surface unknown. 

The specimen is 4 inches in length ; diameter at the larger extremity, 
21 lines ; and at the smaUer, 7 lines. Diameter of the siphuncle about 2i 
lines, where the shell is 15 lines. 

LoeaUty and Formation. — Corey's farm, lot 7, range 8, Stanbridge, 
C, 1, section Geol. of Canada, p. 844 ; Quebec group. 

^oUeetors.— Sir W. E. Logan, E. Billings. 

Obthocsras bbpbns. (N. sp.) 

Deieriptwn. — Skell small, gradually tapering; section oiieular, or 
nearly so; siphuncle cylindripal, in contact with the shell; septa thin, 
strongly concave, numerous, about eighteen to the inch. Suirihce un- 
known. The shell appears to be obscurely annulated. 

A spedmen 6 inches in length has a diameter of 9 lines at the larger 
extremity, and 4 lines at the smaller. The riphunde is 1^ lines in diam* 
eier, and perfectly cylindrical, exhibiting no trace whatever of inflation 
between tte septa. 

Loeali^ and Formatum. — ^PhiUipsburg, B 2, section Oed. of Can., 
p« 844 ; Quebec group. 

CoBector.— Sfar W. E. Logan. 
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Orthocbras Catulus, (N. sp.) 

Deseriptian. — Shell of medium size, slender, very graduallj taper- 
ing, slighdy curved, somewhat strongly annulated; section apparently 
circular; septa rather strongly concave, from 12 to 15 to the inch; 
eiphuncle cylindrical, in contact with the shell, or nearly so. Surface 
unknown. 

A specimen 7 inches in length b 10 lines in diameter at the larger 
extremity, and 4 lines at the smaller. The siphuncle at the mid-length is 
2 lines in diameter, but appears to become smaller towards the apex. 
The annulations are about 3 lines distant from each other, but scarcely i 
of a line in height ; the intervening spaces broadly concave. 

Closely allied to 0. repensj but has more distant septa. 

Locality and FortAatian, — ^Phillipsburg, B 2, section Geol. of Can., 
p. 844 ; Quebec group. 

Collectors. — ^P. J. Famsworth, E. Billings. 

Orthocbras Perseus. (N. sp.) 

Description, — Shell of the medium size, elongate, very gradually taper- 
ing ; septa about nine to the inch ; siphuncle small, cylindrical, in contact 
with the shell. 

It is possible that the section of this species may be circular, but all the 
specimens, belonging to at least four or five individuals, are compressed 
laterally, giving an elliptical section, of which the diameters are in the 
proportion of about three to two. In all of them the siphuncle is situ- 
ated, not on one of the broad sides, but on one of the narrow, rounded 



The species appears to have attained a length of about 18 inches, with 
a diameter of about 1^ inches at the aperture. Diameter of the siphuncle 
from 1| to 8 lines. 

Locality and FormatinL — ^Phillipeborg, B 5, section Geol. of Can., 
p. 844 ; Quebec group. 

CoUeetars.—Th. P. J. Famsworth, E. Billings. 
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Orthoceras Missisquoi. (N. sp.) 




Fig. 303. 
Fig. 303.— Siphnncle of O. JUiaitquoif the most common fonn. 

De$eription, — No Bpecimens of this species with the septa preserved 
have been found, but the siphuncle, represented by the above figare, 
ocenrs in great numbers in one locality, in B 2, at Phillipsburg,. The 
most common form (of the siphuncle) is three or four inches in length, 
gently curved, tapering at the rate of about one line and one-third to the 
inch, and marked by from nine to twelve septal rings to the inch. As 
these rings are most distant from the apex on the concave side, it is 
evident that the position of the siphuncle, in the fossil, is near the shell 
on the dorsal side, or on the side of the concave curve. 

Associated with this short curved form, there are numerous others, 
more elongated, somewhat straighter, and not quite so rapidly tapering. 
The septal ring|9 are sometimes more rounded, or more like the annulations 
on such sheUs as 0. areuoliratum. Similar differences are exhibited by 
the detached siphuncles of other species. I think all the specimens 
found at this locality belong to one species, variable to some extent in its 
length and rate of tapering. It probably is like a large gently curved 
PyrtoceraSy from six to ten inches in length, with the siphuncle on the 
inner instead of the outer curve, and with a diameter at the aperture of 
from one to three inches. 

Locality and Formation. — Phillipeburg, B 2, section Oeol. of Can., p. 
844 ; Quebec group. 

Collectors. — Dr. P. J. Famsworth, and E. Billings. 

Orthoceras Cato. (N. sp.) 

Description. — Shell of medium size, somewhat rapidly tapering ; sectioD 
apparently circular ; septa nine to the inch ; siphuncle very slender, 
cylindrical, in contact with the shell or nearly so ; chamber of habitation 
deep; surface with rather strong thread-like engirdling striae, about four 
in one line. The shell appears to be plain, but in one part there seems 
to be some indistinct annulations. 

The specimen is 8i inches m length, somewhat flattened, evidently by 
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pressure ; diameter at larger extremity about 10 lines, and at the smaller 
about 5 lines ; the rate of tapering being thus about IJ lines to the inch ; 
siphuncle i of a line in diameter ; depth of the chamber of habitation, so 
far as preserved, 2 inches. 

Locality and Formation. — ^PhiUipsburg, B 2, section Geol. of Can., p. 
844 ; (Quebec group. . 

Collector. — Dr. P. J. Famsworth. 



0. Catalinb. (N. sp,) 

Description. — Shell short, annulated, curved ; chamber of habitation 
slightly narrowed toifards tho aperture, greatest diameter at the last 
chamber ; section apparently somewhat ovate ; septa from twelve to four- 
teen to the inch ; siphuncle very slender, in contact with the shell on the 
fflde of the convex curve ; annulations broadly rounded, slightly elevated, 
about two lines distant from each other; surface with fine thread-like 
engirdling striae. 

The length appears to be on an average from 4 to 6 inches ; greatest 
diameter, at last septum, 9 lines ; depth of chamber of habitation about 
18 lines. 

Resembles 0. CatOj but is distinctly annulated, and has more numerous 
septa. ^ 

Locality and Formation. — ^Phillipsburg, B 2, section Geol. of Can., 
p. 844. 

Cbflector.— E. Billing^. 

Orthogbras Sati. (N. sp.) 

Description. — Shell short, rapidly tapering; section elliptical, the 
diameters being m the proportions of nine to twelve ; tapering at the rate 
of three lines to the inch in the lateral diameter, and about one and a half 
lines in the dorsal ventral ; siphuncle cylindrical, in contact with the shell ; 
septa twelve to the inch. 

Surface with fine engirdling strin. The specimen is a little curved 
towards the ventral side, m which respect only it differs from 0. servile^ 
which shows a tendency to curve in the opposite direction. 

Length of the specimen Si inches. In 2 inches of the length it tapers 
in the lateral diameter from 14 lines to 8 lines. 

Locality and Formatian. — Phillipeburg, B 2, section Qeol. of Can., 
p. 844. ' 

CoUeetor.— Dr. P. J. Famsworth. 
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Obthocsras Xbrxbs. (N. sp.) 

Deicriptian. — Shell rather large, annulated, gradually tapering ; section 
apparently circular ; septa about mx to the mch ; siphuncle cylindrical 
about one-third the whole diameter of the shell, and either in contact with 
the shell or nearly so. 

The specimen is distorted and, therefore, neither the section nor the 
• rate of tapering (apparently between one and two lines to the inch) can 
be precisely ascertamed. The annulations are broadly rounded, and the 
intervening spaces broadly concave. The sur&ce of the shell, as well on 
the annulations as in the interspaces, is ornamented with sharp sub-imbri- 
catmg en^rdling striae, about four in one line. 

Length of the specimen 8 inches ; diameter about 2 inches ; diameter 
of the siphuncle 8 lines. 

Locality and Formation. — ^Phillipsburg, B 5, section Geol. of Can., 
p. 844 ; Quebec group. 

CoUector. — ^Dr. P. J. Famsworth. 



Obithocerab Tittrus. (N. sp.) ? 

Bemarks. — ^In B 2 were found some fragments of a large QrthoeeroM^ 
resembling 0. Xerxei in every respect, except that the shell is not annu- 
lated. I propose the above name for it provisionally. It is closely allied 
to 0. velox (joLfUU, p. 173). 



Gyrtogbras Aristidbs. (N. sp.) 

Deieription. — Shell small, slightly curved, greatest diameter at the last 
septum, Uien slightly contracted towards the aperture, and tapering at the 
rate of about four lines to the inch towards the apex ; septa thin closely 
crowded, from six to eight in two lines ; surface and siphuncle unknown. 

Lengtii of a specimen which is entire but imbedded 21 lines ; diameter 
at kst septum 7 lines ; depth of chamber of habitation 6 lines ; diameter 
at the aperture a littie less. 

Locality and Formation, — ^Phillipeburg, B 2, section Oeol. Can., 
p. 844. Quebec group. 

Collector. — ^E. Billings. 
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CRUSTACEA. 
AsAPHUs Pblops. (N. 8p.) 






Fig. 304. Fig. 306. 



Fig. 304. — jiiophut Pelops. a, the pygidinm ; 6, the hjpostoma. 

305. — ji t curioia. The pygidium. The specimen is somewhat distorted. 

Description. — Pygidium rather strongly and uniformly convex, smooth, 
no marginal groove ; length two-thirds the width ; anterior angles ob- 
liquely truncated for about half the width of the side lobes ; an obscure 
pleural groove just behind the genal angle, and extending thence nearly 
to the dorsal furrow ; axis about one-third the whole width, scarcely 
elevated above the general surface ; dorsal furrows only distinguishable 
near the margin. The widest part of the py^dium is on a line drawn 
across it at about one-fifth the length from the middle of the front mar^. 
The whole margin behind this line is uniformly curved, forming very nearly 
a regular semicircle. In some specimens the middle of the posterior 
margin shews a tendency to become more narrowly rounded or obscurely 
angular. The axis is in general, only distinguishable near the anterior 
edge. On the under side the fold of the crust, or doublure, is equal to 
full one-third the whole width of the pygidium. It has a small pit in it 
near the middle of the posterior margin. 

The hypostoma is short, transversely ovate, its width about one-fifth 
greater than its length, the alar expanaons at the anterior angles small 
and acute, the notch behind them also small and rounded ; the central 
portion in the anterior half is gently convex ; the two side lobes flat ; the 
nqtch in the posterior margin is shallow, rounded, its depth about one line 
where the whole length is six lines ; the muscular impressions are rather 
large, about one-third of the whole width distant from each other, and 
with their centres a little behind a line drawn across at the mid-length. 

Fragments of the head shew that the posterior angles are rounded 
angular. The eyes are small, and situated a little behind the mid-length 
of the glabella. 
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This species resembles A. platycephaluB^ but the fonn of the hjpostoma 
and the absence of a marginal groove on the pjgidium appear sufficient to 
separate it therefrom. 

Locality and Formation. — East side of the village of Bedford in the 
bed of Pike River, and upper end of the island of Orleans; Quebec group. 

Collectors. — Sir W. E. Logan, E. Billings. 

ASAPHUS ? CuRiosus. (N. sp.) 

Fig. 305. 

Description. — Pj^dium sub-pentagonal, the anterior margin some- 
what rounded, the anterior angles very largely truncated on a line sub- 
parallel with the longitudinal axis, a wide shallow concave groove all round ; 
axis depressed convex in the anterior half, but becoming obsolete before 
reaching the marginal groove. Surface apparently smooth. 

No perfect specimens of this peculiar fossil have been found, but from 
such fragments as have been collected it is clearly a new form. The shape 
of the pygidium, is what the same part of A. platycephilus would present, 
were its lateral angles cut away to the depth of about half the width of 
the side lobes. It has also somewhat the aspect of the tail of a Bathyu- 
rellus. 

It is referred to Asaphus provisionally. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 

Bathtxtbbllus kxpaksus. (N. sp.) 





Fig. 806. 

Fig. 806.— AoMytcrfi/iM exptmnu. m, the glabeUa, with part of tlie fixed cbeeki ; 6, m 
pjgidian, more «onTex and stronglj ribbed than usual. 

Description. — Head moderately convex, with a wide concave border. 
Glabella strongly convex, conical, sides in the posterior half, or two-thirds 
straight and parallel, in some specimens slightly concave just behind the 
eyes or between them, the anterior third converging to a narrow rounded 
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point. The dorsal furrows extend all round, but they are not deeply 
impressed. Neck furrow all across. The fixed cheeks all round the 
glabella are gently convex, or, rather, the glabella seems to be a little sunk 
into them. In front of the glabella there is a convex slope ending abruptly 
at the inner edge of the concave border. The eyes are semi-circular, 
about one-third the length of the glabella ; their anterior angles a little in 
advance of a line drawn across the glabella at the mid-length ; their centres 
distant from the dorsal furrow about one-third the width of the glabella. 

The pygidium is semicircular, its width a little less than twice its length 
and varying from moderately to depressed convex ; anterior angles 
obliquely truncated for about half the width of the side lobes ; sides and 
posterior margin uniformly curved into a nearly perfect semicircle. The 
axis is strongly convex, conical, slightly tapering backwards, a little more 
than half the whole length ; apex obtusely rounded, somewhat abruptly 
terminated ; four distinctly defined depressed convex rings (besides the 
half segment at the anterior margin, and a fifth terminal subtriangular 
segment at the apex, which occupies twice the space of one of the others). 
The proportional length of the axis varies a littie, but in all the specimens 
it is distinctly segmented, and well defined at the apex. It also varies in 
width, being in some one-fourth, and in others one-third the greatest 
breadth of the whole pygidium. The lateral lobes have a small triangular 
space on each side, next the axis, which is flat or horizontal. It becomes 
pudually narrower backwards, and terminates in a point at the apex of the 
axis. Outside of this the whole of the pygidium is gentiy concave. There 
are four pain of ribs in the side lobes. The first pair, in crossing the flat 
triangular space, are at right angles to the axis. They then turn back- 
wards, forming an obtuse angle which varies from 120^ to about 150^. 
The other ribs arc more inclined backwards, and the last pair are nearly 
parallel with the axis. The first three pairs have an indistinct pleural 
groove extending outwards from the axis to the edge of the triangdar flat 
space. The mun grooves between the ribs are shallow and concave. 

In several of the large specimens the side lobes are more nearly flat, and 
ihe ribs more obscure, than they are in the smaller ones. 

The surface is not distinctly preserved in the specimens, but it is not 
tuberculated, apparendy it is smooth. One of the specimens of a large 
pygidium exhibits some indications of concentric fissure-like strise. 

This species appears to have attained a length of 4 inches, but the 
majority of the specimens are fragments of individuals from, 2 to 8 inches 
in length. 

This species is closely allied to several of those described in the forego- 
ing pages. The differences are as follows : 

1. B. marffinatuB. — ^The head of this species, in the only specimen col- 
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lected, has the cheeks abruptly elevated from the bottom of the dorsal 
furrow at the side of the glabella to the eye. The pygidium has a very 
small axis, and the side lobes are nearly flat. 

2. B, nitidw. — The glabella and eyes are surroonded by a semicircular 
groove, and the whole of the margin in front of the apex of the glabella is 
concave (ante, p. 265, fig. 249). 

8. B.farmo9iL9. — Only one-third of the space in front of the glabella is 
concave ; in this species the concave border is at least half the width of 
the same space. 

4. B.fratemus. — The head is more convex, while the firont part of the 
glabella is more depressed, bemg on a level with the general surface. 
The py^dium is, also, shorter, the axis wider and not elevated at the 
apex. 

5. B. vaUdui. — Head strongly convex ; front of the glabella not ele- 
vated ; the whole of the side lobes of the pygidium concave, and the axis 
not elevated at the apex. 

Of all the above, B. nitidus and B. marginatun seem to be most closely 
allied to B, expantuM. They form a remarkable group, and it may yet 
be found necessary to unite them all into one polymorphic species. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec 
group. 

CoUedar.—T. C. Weston. 

Other Species of Bathturellus. 

The following are named provisionally from specimens of the pygidium. 

1. Baihyurelhu raru$. The specimen is a flat and nearly perfectly 
semicircular py^dium, nine lines in length and seventeen in width. There 
are obscure indications of an axis extending one-third the length ; it is 
scarcely elevated above the surface. There is a faint concave depression 
all round near the margin and the central oue ; half of the whole upper 
surface is slightly convex. Surface apparently smooth. It was collected 
in the upper part of limestone No. 2, at Point Levis, Quebec group, by 
T. C. Weston. 

2. Bathyurellu9 litoreui. — Pygidium nearly semicircular, anterior angles 
obliquely truncated, sides and posterior margin rounded to the curve of a 
semicircle ; axis not quite the whole length, from one-fourth to one-third 
the whole width, conical, the apex moderately well defined. There is an 
obscure groove close to the anterior margm on the axis and side lobes, but 
otherwise the whole surface is smooth. The side lobes are nearly flat, with 
a barely perceptible slope to the margin. Occurs with the former and also 
in band D, on the beach at Point L^vis. 
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Amphion Westoni. (N. sp.) 



h 





Fig. 307. 

Fig, 307. — jimphum Wettoni, a, the glabella with part of the cheeks (the Bpecimen 
is A cast of the interior, and does not shew the eje) ; 6, pygidium fonnd associated 
with it. 

Description. — Glabella oblong, pentagonal, depressed convex, most 
elevated along the middle ; sides straight and usually parallel, sometimes 
slightly converging forwards ; anterior margin of glabella rounded — angular 
in the middle, then straight or gently convex to the anterior corners 
which are rounded. Neck furrow extending all across. Three pairs of 
glabellar furrows ; the second pair a little in advance of the mid-length ; 
the first pair half way between the second and the neck furrow ; the ttiird 
pair running out just in advance of the anterior comers, sloping inwards 
at an angle of 45^ to the longitudinal axis. The furrows aJl extend in- 
wards about one-fourth the width of the glabella. In most of the specimens 
there is a small pit in the middle of the front margin. Sometimes the 
first pair of furrows curve backwards and partially isolate the posterior 
pair of glabellar lobes. The glabella is well separated from the cheeks 
by deep dorsal furrows. The position of the eye has not been distinctly 
made out, but it appears to be opposite the posterior glabellar furrow. 
Length of largest glabella collected 10 lines ; width of the same 7 lines. 

The pygidium above figured, although widely different from that of 
an ordinary Amphion in aspect, still exhibits, in its structure some affinity 
thereto. It is triangular, tapering uniformly backwards with gently 
convex sides to the apex which is pointed or very narrowly rounded. 
Axis cylindro-conical, about one-third the whole width, strongly elevated 
and sub-angular along the median line, becoming more depressed towards 
the apex where it is scarcely raised above the general surface ; about 
eighteen rounded ribs, those towards the apex sometimes obscurely de- 
veloped. In the side lobes there are about ten ribs. Of these, the last 
four or five are very imperfectly developed, and are nearly parallel with 
the axis. On a side view this pygidium is very strongly convex, the ribs 
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being bent down so that only half their length is seen in a view of the 
upper side as represented in the above figure. 

In general there are only five segments in the axis of the pygidiam of 
an AmphioHy but in A. Julius figured (awte^ p. 290), there are ten, and 
in this species eighteen. It is possible that all behind the fifth may be 
regarded as equivalent of the long triangular terminal segment of such 
species as* J.. Barrandeiy A. Canadensis, and others. The general form 
of this pygidium is also very like that of UncrinuruSy a genus which is 
very closely allied to Ampkian. Indeed, if the specimens had been found 
associated with the head of an Encrinurus, I would have had no hesitation 
in referring them to that genus ; but there was not a vestige of anything 
that could be identified as belon^g thereto collected. On the other 
hand the glabella and pygidium above figured were found in about equal 
numbers together, and in great abundance. Out of one small piece of 
rock scarcely a yard in length, there were taken twenty-seven specimens 
of the glabella, and twenty-four of the py^dium. In this mass of rock 
there was no other head to which the pygidium could be referred, nor any 
other pygidium to which the head could possibly have belonged. Not* 
withstanding, however, this remarkable association, it is with great doubt 
that I classify the specimens under one name, even provisionally. Should 
a separation be hereafter found necessary, I beg that the specific name 
may be retained for the head. 

Dedicated to Mr. T. C. Wkston. 

Loeality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group* 

Collectors. — J. Richardson ; T. C. Weston. 

Am^hion conybxub. (N. sp.) 

Descriptum. — Head strongly convex, apparently fonmng one-fourth of 
a sphere. Glabella convex, oblong, uniformly rounded in front; sides 
straight and parallel ; dorsal furrows deep ; neck furrow all across ; three 
pairs of glabellar furrows ; the second pair half-way between the neck 
furrow and the front margin , the first piur a little nearer the neck furrow 
than they are to the second piur; the third or anterior piur cutting 
the anterior mar^n half way between the middle and the sides, and 
extending obliquely inwards at an angle of about 45^. The furrows 
all extend inwards one-third the whole width. The eyes appear to 
be largo. A line drawn across the glabella at the mid-length would 
pass through their posterior angles, and they seem to slope inwards 
from this point towards the middle of the third lobe of the ghibella. 
The distance of the posterior angle of the eye from the dorsal furrow 
IS equal to nearly half the width of the glabeUa. The cheeks are 
somewhat coarsely pitted. 
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Length of the head 8} lines ; width of the same 5 lines ; width of the 
^bella, 2i lines. 

The glabella of A. Westoni is nearly flat, and the eye situated not so 
fSur forward as it is in this species. 

Locality and Fwmaiion. — Stanbridge, range 6, lot 20 ; Quebec group. 

OoUector%.—3. Bichardson, T. C. Weston. 



Chbirubus Glaucub. (N. sp.) 

Fig. 308. Fig. 309. 

Fig. 308.— >CMnim9 Glau€u$, a, side yiew of the glabella ; 6, upper side of the sane 
with part of the cheelcs. As this riew is a yertical one, the spine seems 
to be farther back than it is in a. 
809. — C. Saifprui. Side yiew of the glabella, enlarged two diameters. 

Description. — Head strongly convex with a small cylindrical spine just 
behind the centre of the upper surface of the glabella. Glabella obtusely 
conical ; sides gently convex, a little converging forwards ; front margin 
broadly rounded ; neck furrow all across ; three pairs of glabellar furrows ; 
the first pair curving backwards and inwards, making the posterior lobes 
about one-third the length of the glabella from the neck furrow to the 
front margin, and one-third the width ; the second pur at about the mid- 
length, and the third a little in advance of the second. These two pairs 
of furrows extend about half way up the sides, and have the convex curve 
forwards. On a side view, the outline is strongly arched upwards to the 
mid-length, just behind which rises the spme, from the base of which to 
the neck furrow there is a straight slope. The front of the glabella 
appears to be bordered by a very narrow rim. The surface of the 
gUbella seems to be smooth. 

This species is allied to (7. perforator, (^ante, p. 287,) but differs m 
having the spme not so &r forwards. (7. SatyrvLM has a much larger 
spine. 

locality €md Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 
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Cheirurus Sattrub. (N. sp.) 

Fig. 809. 

Description. — Glabella extremely convex, so much elevated as to 
become obliquely conical, gradually passing upwards into a stout spine, the 
base of which occupies the whole of the second one-fourth of the length 
from behind. On a vertical view the outline is oblong, the length 
two-sevenths greater than the width, the sides gently convex and 
sub-parallel, the anterior comers nearly right angles, the anterior 
margin moderately convex, and apparently with a very narrow 
rim. There are three pairs of glabellar furrows ; the posterior pidr leaving 
the dorsal furrows at rather more than one-third the whole length from the 
posterior margin, and sloping upwards and backwards until their inner 
extremities approach each other within one-third of the whole width ; the 
other two pairs are situated in the anterior half, and are very short. 
The neck furrow extends all across, and the neck segment appears to 
have a small tubercle in the middle. 

Length 2i lines ; width 1 j lines. 

Locality and Formation. — Chazy limestone, Montreal. 

Collector.— T. C. Weston. 



Cheirurus Vulcanus (ante, p. 284). 




Fig. 810. 

Fig. 810.— C^nnirtM Vukanut, a, side riew of a large glabella ; 6, upper side of 
another somewhat larger : c, side yiew of a glabella in which the pos- 
terior part if eztremelj conrez. 

JtemarJcB. — Since the description of this species (ante^ p. 284,) was 
printed, a large number of specunens of the glabella have been collected 
at Stanbridge. The form varies greatly. In some the outline is uni- 
formly arched from the front margin to the neck furrow ; in otherSi the 
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arch is depressed in the tipper part, as in figure 310, a ; while some (e) 
have the posterior part arising abruptly from the neck furrow, and so 
extremely convex as to exhibit a tendency to become prolonged into a 
spine. There is a regular gradation between these forms, and they seem^ 
therefore, to be all of one species. 

The specimens above figured were collected in Stanbridge, range 6, lot 
20; Quebec group; by T. C. Weston. 



€heiburub prolificub 





Pig. 311. Pig. 812. 

Fig. 311. — Chnrwrtu proliftcui. GUbelU from the TownBhip of Stanbridge. 
312.— A Bpecimen from the Ohaxj limestone, Montreal. 

Bemarks. — This species occurs at Stanbridge along with (7. Vidcanus. 
Hg. 312 is drawn firom a gutta percha cast of the impression of the gla- 
bella of a C7ieiruru9^ in a piece of Chazy limestone. It exhibits only two 
pairs of glabellar furrows, but it is evident that the whole of the glabella 
is not represented in the cast, and it is almost certain that there is a third 
pair. It is either (7. prolificm^ or a very closely allied species. 



Bbmoplsubidbs affinis. (N. sp.) 




Pig. 813. 

Pig. IXZ.^RemopUwriiu affinU. Qlabella enlarged two diameters. 

• 

Description. — Glabella rather strongly convex; width between the 
«yes a little less than the whole length ; front abruptly elevated ; width 
of the neck segment and also of the portion of the glabella in front of the 
«yes a little more than half the width between the eyes. The eyes are 
semi-annular, a littie more than half the length of the glabella and neck 
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segments; their posterior extremities touching the neck furrow, their 
anterior a little in advance of the mid-length; neck furrow all across. 
No glabellar furrows are visible. 

Of this species four specimens were collected, all about 2i lines in 
length each. 

This species is most closely allied to JB. Canadensis of the Chazy lime- 
stone (^anUj p. 182), but is more convex, and shows no indications of 
glabellar furrows. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

CoUeetor.—'^. C. Weston. 



Harpbs Grakti. (N. sp.) 




Fig. 814. 
Fig. 314.— naf^pct GraiUi. A perfect head, enlftrged three diameters. 

Description, — Head, including the border and spines, sub-elliptical; 
the front uniformly rounded ; the sides also uniformly convex, but more 
broadly curved. Without the border, the head is very strongly conveX| 
its width at the neck segment one-third greater than the length ; front 
broadly rounded, sides nearly straight, slightly converging forwards. 
Glabella elongate conical, cylindrical^ rounded in front, with two obscure 
glabellar pits at the sides ; neck furrow all across. The eyes appear to be 
situated opposite the anterior extremity of the glabella, but their position 
is very obscurely indicated in the specimen. The border is gently con- 
cave, nearly flat, it« greatest width in front of the glabella, where it is 
equal to one-third the whole length of the head from the neck segment to 
the front margin, a little narrower at the sides of the head, somewhat 
rapidly tapering from the line of the neck segment to the points of ^he 
spines. • The length of the spines is four-sevenths of the length of the 
head from the neck segment to the front margin. The distance between 
the points of the spines is a little more than half the greatest width of the 
whole head, including the border. The neck segment, at the posterior 
margin forms an elevated plate which foUows the inner edge of the SfMoes 
to their points. 
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Surface of the glabella and elevated cheeks apparently smooth. The 
border is beautifully marked with radiating and irregularly branching 
striae. This species differs from H. Ottawaensis (jante^ p. 182), in having 
the glabella more elongate and parallel-sided and in having the border 
striated instead of punctured. 

H. antiquatua of the Chazy limestone has the whole of the glabella 
punctate, and seems to have a narrower border* 

Dedicated to Dr. J. A. Grant, F.G.S., Ottawa. 

Locality aud Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 



Illanxjs simijlatob. (N. sp.) 





Fig. 316. 
Fig. 315. — nittnus nmulator, a, part of the head ; 6, the pjgidiQm. 

Description. — Head very convex, broadly rounded in front, usually 
uniformly arched from the posterior to the anterior margin ; sometimes 
more abruptly bent downwards in the middle. The glabella is gently 
convex, its width equal to about half the length of the head measured on 
the curve. The dorsal furrows are strongly impressed, extending a little 
more than one-third the length of the head, and usually with a sigmoid 
curve. Eyes about one and a half lines in length ; about their own length 
from the posterior margin, and a little more from the dorsal furrows. 

Pygidium rather strongly convex, flatened in the axial repon ; anterior 
angles obliquely truncated, the line formed by the truncation forming an 
angle of about 45^ with the lon^tudinal axis of the body. The length 
of the straight side on the angle is about half the width of the side lobe. 
The axis is gently convex and defined by the dorsal furrows for a litUe 
more than one-third the length of the whole pygidium. The sides and 
posterior margin are uniformly rounded. The length of the pygidium is 
about two-thirds of the greatest width. 

The whole surface is covered with undulating fissure-like striae, from 
three to five in one line. 

This species is certainly most closely allied to /. fratemu$ (ante^ p. 
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276), and has given me much perplexity on that account. The cUffer- 
ences are that in this species the eye is proportionally nearer the glabella, 
and the glabella itself wider in proportion to the length of the head 
measured along the curve. Four specimens, a, b, g, d, gave the following 
measurements, in lines : 

A B 

Length of the head on the curve . . . • 24 18 

Width of the glabella 13 9 

Distance of the eye from the dorsal furrow 8| 2f 

From the above, it appears that the width of the glabella is about half 
the length of the head, and the distance of the eye from the dorsal furrow 
is A little less than one-third of the width of the glabella. In J. fratemvM 
the eye is distant from the dorsal furrow at least one-half the width of the 
glabella, while the latter is less than half the length of the head. A 
specimen, of which the length of the head is 8 lines, has the glabella 8} 
lines in width. In this proportion an individual with the head 24 lines in 
length would have the glabella 8^ lines in mdth, or nearly 4} narrower 
than the specimen of L iimtdator^ lettered a above. 

A number of other specimens of the head of /. fraiemu% have similar 
proportions ; none of them are more than 10 lines in length, and most of 
them have a small tubercle near the posterior margin on the glabella. 
/. fraUmuM appears thus to be a smaller species with a narrower axis, 
and the eye more distant. 

L OrasBicauda has likewise a more slender axis, and the pygidium 
more broadly rounded. 

/. Davmi (Salter) has the doublure on the under side of the pygidium 
less than one-third the length, while in this species it is more than half 
the length of the pygidium. The anterior angles are not so deeply trun- 
cated as they are in our species. 

Locality and JPorTTki/ion.-^Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— T. C. Weston. 

IlLAITUS C0N8IMIU8 AND I. AmBBICAKUS. 

In comparing these two species with each other, it was stated (ante^ p. 
278,) that the only differences were in the form of the middle lobe of the 
head, and in the surface markings. Having recently obtained a number 
of specimens of L Amerieanuiy and also some additional fragments of the 
head of L eontimilU^ I am now enabled to shew that these are really 
quite distinct species. 
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iLLiENUS Americanus (BilHngs). 

iLLiKNUS Americanus (Billings). Can, Nat. and Geo,^ rol. It, p. 371, October, 1859. 







Fig. 316. 

Fig. 316.— iUflmus jSmericanus, a, upper side of the head of the original specimen ; 6, 
front view of the same; c, pjgidium of the same; </, a specimen in the 
cabinet of Dr. J. A. Grant, of Ottawa. 

Description, — Oblong, distinctly tri-lobed ; length two or three inches ; 
width from three-fifths to five-sixths the length. « 

Head large, strongly convex, its height usually a little greater than \\s 
length measured on a straight line, sometimes abruptly bent down at less 
than half the length from behind, often uniformly arched from the front to 
the posterior margin, equal to about one fourth of a sphere ; length from 
front to posterior margin about two-thirds the width between the cheek 
angles in a straight line. The glabella is moderately convex ; the dorsal 
furrows extend from one-fourth to a little more than one-third the whole 
length of the head, measured on the curve, and have an obscure sigmoid 
curve, at first outwards and then inwards, their anterior extremities 
usually turning a little outwards ; they are distant from each other not 
quite one-half the whole width of the head. The eyes are of moderate 
size, about two lines in length, about half their length from the posterior 
margin, and half the width of the glabella from the dorsal furrows. 

w 
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The cheek angles are rounded, and the posterior margin of the head 
makes with the lateral lower margin, as seen in a side view, usually a 
right angle, but in some specimens an obtuse angle of nearly 100^, owing 
to the variable extent to which the front part of the head is produced 
downwards. In some the portion of the posterior margin outside of the 
eye curves forwards, and brings the cheek angle to' a position in front of 
the eye. In others, it is behind the eye. The space between the eye and 
the dorsal furrows is convex, and the eye itself seems to be rather strongly 
protuberant or sub-conical. The movable cheek is sub-triangular, its 
width at the posterior margin about one and a half the distance of the eye 
from the dorsal furrow, its length along the lower margin a little greater 
than its posterior width. The anterior margin of the whole head is uni- 
formly rounded, with the exception of at slight concave curve just outside 
of the suture. In some specimens in which the front part of the head is 
most abruptly bent down the middle portion of the front margin is 
depressed convex or nearly straight. 

Thorax with ten segments. Axis moderately convex, from a little more 
tthan' one-third to nearly one-half the width of the whole animal, a little 
wider at the anterior than at the posterior segment ; the sides sometimes 
straight, and sometimes slightly curved outwards. On each side of the 
<axi8 there is a flat space between the side of the axis and the bend of the . 
pleurae. The width of this space is between one-third and one-half the width 
•f the axis. The pleurae are bent at the fulcra at an angle which varies 
in different individuals, from 25^ to 45^, and at nearly one-half their length 
from the side of the axis. 

Pygidium usually a little shorter than the thorax ; varying from moder- 
ately to rather strongly convex ; the posterior margin broadly and uniformly 
rounded ; the anterior angles truncated nearly half the whole length of 
the pygidium ; the strdght sides formed by the truncation forming an 
angle of from 40^ to 60^ with the longitudinal axis of the body. The 
axis of the pygidium is well defined at the anterior margin by the dorsal 
furrows, which die out at about one-third or one-half the length, converging 
towards each other, and sometimes obscurely defining the apex. 

The surface characters of this species are pecuUar, although somewhat 
variable. The specimen on which the species was originally founded has 
the whole of the head and pygidium covered with short sqaumose fissure- 
like striae ; one edge of each fissure, being more elevated than the other, 
gives to the surface a wrinkled appearance. These striae vary in length 
from half a line to two or three lines, and are from one-eighth to one- 
fourth of a line distant from each other. On the tail they seem to radiate 
irregularly from the axis as a centre. Near the front margin and parallel 
with it, are a number of straight continuous fissures. This Utter character 



831 

occurs in other species of this genus. In other specimens the striae are 
more distinct and distant, but still are of the same character. In a 
specimen in Dr. Grant's cabinet, the middle portion of the front of the 
head is nearly smooth, and in addition to the striae, is coarsely punctured. 
The following are the dimensions of the original specimen (A), and the 
one represented, by fig. 816, d, (B), in lines. 

A. B. 

Lines. Lines. 
Length of the head in a straight line from the anterior 

to the posterior margin, 12 10 

Following the curvatare '16 14 

Distance between the dorsal furrows, 7} 6| 

Width of bead at the cheek angles, 18 15 

Distance of the eje from the dorsal furrows, 4 3 

Length of the eje, 2 2 

Distance of the eje from the posterior margin, 1 1 

Length of thorax, 9 7} 

Width of axis at first segment, 7i 6| 

• " " at last segment, 6 6 

Bend of the fifth segment from side of axis, 2| 2| 

Length of the pygidium in a straight line, 7} 7i 

Following the curre, 9 9 

Greatest width, 14 12i 

This species is allied to the J. erasricauda (Wahlenberg), but still is, 
I think, quite distinct. In the two specimens of the latter, figured by 
Dalman, the axis in one is 9 lines in length, and 5i in width ; in the 
others, it is 10 lines in length, and 7i in width. In the specimen figured 
by Angelin, it is 10} lines in length, and 7i in width. The axis appears 
thus to be proportionally longer and narrower than it is in /. Americaniu. 
The pygidium is also larger in I. ertuncauda^ and the surface of the head 
marked by coarse undulating lines, not short wrinkle-shaped fissures. 

From L cansimilis (anU^ p. 277), this species differs m the form of 
the glabella, and in the surface characters, but more remarkably in the 
shape of the posterior angles of the head, as shown in the following 
figures : 





Fig. 317. Fig. 318. 

Fig. 3 17.^ A detached cheek of /. conHmilu. 

" 318. — Side view of a head of /. Jiwuricamui, The dotted line, a, if an ootline of 
the cheek of /. connmilu. 
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In L Americanut the posterior margin of the cheek outside of the eye 
forms with the lateral margin, in some spechnens, an angle of 90**, and in 
others from 90'' U> 100^. In I. camhmlis the same two lines (without 
regarding in either case the rounded angle) are inclined towards each 
other at an angle of less than 50^ ; the posterior termination of the cheek 
being produced into an auriculate projection, altogether difierent from 
that of J. Americantis. 

I. Amerieanus is a rare species, but I have examined three specimens 
with the head, thorax and pygidium in connection, two others with the 
head and thorax, and about thirty detached heads and portions of heads. 
The comparison of these shews very conclusively that it is quite distinct 
from J. carmmilis. 

LocaUty and jR>rmafeVm,r— Most of the specimens are from Ottawa, 
but we have it also from L'Orignal and Lake Huron ; Trenton limestone 
only. 

IlliBNUS INCERTUS. (N. Sp.) ^ 

Fig. 319. Fig. 320. 

Fig. 319.-— /Z/tffiiM inetrtu$, a, upper side of a perfeet bead ; 6, side y!ew of the same. 
Fig. 320.—/. cofUo6rtnttf . a. upper side of the head ; 6, sfde riew of the same ; c, side 
view of another specimen, with the* posterior angles more produoed.* 

Description. — Closely allied to J. eonsohrinus. Head strongly con- 
vex, width twice the length, broadly rounded in front Glabella wide, 
depressed convex, its width equal to one-half the whole length of the head 
following the curve ; dorsal furrows straight aird parallel. Eyes of mode- 
rate size, ovate, their length about one-third the width of the glabella, 
about their own length from the posterior margin, and the same distance 
from the dorsal furrow. The cheeks are subtriangular, narrowly rounded 
at the angle, the lower margin a little concave between the angle and the 
facial suture ; the posterior margin outside of the eye, in length, equal to 
a little more than half the width of the glabella ; the lower margin some- 
what longer than the posterior. 

The py^dium closely resembles that of /. eoniimiU$ (ante^ p. 276), 

* In the figures of this species {ante^ p. 280), the facial suture is represented as curr- 
iog outwards from the eje. On closeljr examining the specimens, I cannot make oni 
the suture distinctlj ; the line (onlj seen on one side) appearing to be a fissure. The 
figures are therefore reproduced here with the line remoyed, to guard against error. 



but is only one-fourth the size : its length is about half the greatest 
uridth, the anterior angles truncated, all the rest of the margin broadly 
and uniforndy rounded ; axis gently convex, extending half the length, 
narrowed to a point at the apex, where it is sometimes obscurely defined 
all round. Surface covered with coarse undulating striae. 

Length of a perfect head following the curve 8 lines ; length from the 
posterior margin to a str^ght line erected vertically from the front margin 
4i lines ; width in a straight line between the cheek angles 9 lines ; width 
of the glabella 4 lines ; length of the posterior margin of the cheek out- 
fflde of the eye 3 lines. 

Length of the largest pygidium seen 4 lines ; width of the same 9 
lines. A number of perfect heads and pygidia have been collected. The 
largest head is the one above figured ; most of the specimens are one- 
third smaller. » 

On comparing a number of specimens of the head of both species, it is 
found that this one differs remarkably from /. eonsoirimu in ttie form of 
the glabella, the dorsal furrows being always straight, and either parallel 
or with their anterior extremities a little more distant than the posterior ; 
whereas, (m the other hand, in I. consobrinm they are never straight, but 
always curved inwards anteriorly. This character must give to perfect 
specimens a very different aspect, and will be found, most probably, cor- 
related with other differences in other parts. The cheek angles are 
somewhat variable in both species,* but they are always prolonged back- 
wards in L consohrinusj sometimes extremely so, as represented in the 
above Fig. 320, c. In L incertua they are, as a general rule, only a 
little less than a right angle, while in some individuals they are rather more. 

Locality and Formation. — Stanbridge, range 6, lot 20 ; Quebec group. 

Collector.— "i. C. Weston. 

« 

HaRPIDBS ? DBSBRTUS. (N. Sp.) 




Fig. 321. 
Fig. 321. — Harpides? dtsertus. An imperfect glabeUa. 

Detcription. — Glabella conical, strongly convex ; sides nearly straight 
or gently convex ; front rounded and abruptly elevated. Neck furrow 
narrow, extending all across. Neck segment with a tubercle in the mid- 
dle. The glabellar furrows are two deep elongate grooves extending 
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from about the mid-length backwards and inwards nearly to the neck 
farrow ; their posterior extremities separated by about one third the 
width of the glabella. There appears to be an exterior pur represented 
by a small pit on each side, but this remains still doubtful. 

Length of the only specimen collected 5 lines ; width at the neck fur- 
rows 8 lines. It is referred to JBarpides provisionally. 

LoedHty and Formation. — East side of the village of Bedford in the 
bed of Pike river ; Quebec group. 

CoUectar. — E. Billings. 

DiKELOCEPHALUS ? COBAX. (N. Sp.) 





Fig. 322. 

Fig. 322. — IHkeloe$phaiui7 ecrax, a, the glabella; b^ a pygidiam found associated 
with a. 

De9crtption. — Glabella obtusely conical, depressed convex, well defined 
all round by a linear dorsal furrow, gently narrowed from the mid-length 
forwards ; front obtusely rounded, the greatest width nearly equal to the 
length. Neck furrow extending all across, on each side of the middle 
with a slight curve backwards ; the outer extremities curved forwards. 
There are three pairs of glabellar furrows, the last pair connected across 
by a straight line in the middle of the glabella ; the other two pairs not so 
connected ; all inclined forwards and outwards. In front of the glabella 
there appears to be a wide smooth bonder. On the neck segment there is 
a mediui tubercle. 

The pygidium above figured was found in the same mass of limestone. 
It is not certain that it belongs to this species. It has a structure allied 
to that of the pygidium of an Amphion^ and to some extent that of a 
Bothfnotu$. 

Locality and Formation. — ^Point L^vis, in limestone No. 1 ; Quebeo 
group. 

Collector.— "S. C. Weston. 



LiCHAS JuKESii (^ante, p. 282). 





Fig. 323. 

Fig. 323. — LkhoM Juktrii. a, perfect head from Cow Head enlarged two diameten ; 
6, portion of a head from Stanbridge enlarged two diameters. 

Bemarks. — A number of specimens of this species havmg been collected 
since the description on p. 282 was printed, it is found that the head 
varies in a remarkable manner. In some the glabella and side lobes, 
(between the glabella and the eyes) are divided by a transverse groove, as 
in fig. 823 a, above ; in others the side lobes, only, are divided ; and in 
some the groove is not visible at all as in fig. 269 (anfe, p. 282). I 
cannot separate these different forms, as there is a perfect series from 
those with smooth lobes through others with the groove becoming deeper 
and deeper until the forms above figured with a deep furrow are reached. 

In addition to the Cow Head locality, it is now found to occur abun- 
dantly in Stanbridge, range 6, lot 20, where it was discovered by T. C. 
Weston. 



PROTOZOA. 
Calathium? pannosum. (N, sp.) 

Fig. 324. 

Description. — ^This specimen is a fragment of what appears to have been ' 
a wide cup-shaped individual. In fig. 824 a, is shown the inner concave 
surface of a portion of one side. The wall of the cup, so far as we can 
judge firom the structure of this specimen, consists of an inner poriferous 
layer about three lines in thickness as shewn in the unshaded curved band 
in fig. b. Outside of this there are some appearances of a thick, rough 
spongy laye^ without regular rows of pores, but with an obscure lamellar 
concentric structure. On this point however there is much doubt, as the 
rcQiuns of the outer layer are imperfectly preserved. The inner surface 
seems to be smooth and compact. At what appears to be the bottom of 
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the cup, there is a space where the pores have no definite arrangement, 
but from this space they proceed up the sides in regular slightly undula- 
ting rows. New rows are introduced at intervals according to the 
increasing expansion of the cup. Most of the pores have a thin, sharp, 
slightly elevated margin. The internal structure of the inner layer seems 
to be reticulated, all the pores communicating with each other by longi- 
tudinal and transverse canals of the same size as the external orifices of 
the pores. 





Fig. 324. 

Fig. 324. — Calaihium? pannosum. a, the internal surface ; 6, side view of the specimen 
showing the thickness of the inner poriferous layer. 



From what remains of it, it is clear that the cup of this individual must 
have been at least 3 inches wide, and li in depth. But as the edges are 
all broken, we cannot say how much larger it may have been when per- 
fect. The rows of pores are on an average 1 line distant from each other, 
and there are about 6 pores in 3 lines of the length of each row. 

The specimen is a silicified fragment, and was dissolved (by hydro- 
chloric acid) out of one of the nodules of limestone, in which the species of 
Brachiopoda figured on pp. 73, 75, 79,82, were found. That this specif 
is generically allied to Calathium will appear by reference to the follow- 
ing, which will be described in this place for convenience of comparison. 

Locality and Formation, — Point L^vis ; in the upper part of limestone 
No. 2, Quebec group. 

Collectors. — Sir W. Logan, J. Richardson. 
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Calathium Anstedi ? (^ante^ p. 210.) 

6 





Fig. 325. 

Pig. 325. — Calathium Jnstedi? Transverse and longitudinal sections of the upper 
extremity of a specimen supposed to be of this species. 

Remarks. — The specimen above figured, when collected, was imbedded 
in a piece of limestone, the transverse section, only, being visible. Of 
this, the above fig. 326, a, was first made, and then it was sawn in two 
longitudinally with a lapidary's wheel. The two halves were next treated 
with hydrochloric acid, and the cup was thus freed from the limestone 
with which it was filled. The section made by the saw passes lengthwise 
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through the cup splitting it in two, one half of which is shown in fig. 825, 
b. It is evident that this specimen consists of only the upper extremity of 
the fossil, and that the upper right hand sloping side of by above, repr^ 
sents one-half of the margin. From the form of this part it might be 
supposed, at first sight, that the fossil was obliquely terminated at the 
upper end, one side of the cup being lower than the other. But it will 
be observed that the narrow cylindrical cavity of the cup enters at a 
right angle to the general plane of this sloping side, and that, half-way 
down, it is curved so as to meet the lower straight side, also at a right 
angle. This proves that the fossil, when perfect, was considerably curved. 

In the transverse section at a, is shown the diameter of the cup, five 
lines. Its centre is seven lines from the exterior on the lower side of the 
figure, which corresponds to the outer or convexly curved side of 
figure b. But it is eighteen lines from the exterior of the opposite side. 
Its position, thus, in this specimen, is very eccentiic. In the specimen 
figured on p. 210, it is central. In the lower part of &, the structure of a 
portion of the inner wall of the cup is shown. It is perforated by small 
ovate or sub-quadrate pores, most probably the apertures of a system of 
radiating canals. These pores are arranged in straight longitudinal rows, 
and there are from three to four pores in the length of two lines in each 
row. There are four rows in the width of two lines. In the transverse 
section, a, the course of the canals radiating from the centre outwards is 
shown. The whole fossil appears to be composed of a number of concen- 
tric laminsd from one-fourth of a line to one line in thickness. Each of 
these is no doubt a repetition of the inner wall of the cup, and they are 
all perforated by the radiating canals. Between the concentric layers, 
another set of canals ascends from the base upwards, and it is probable 
that all communicate with each other, vertically, laterally, and in a radial 
direction. I cannot determine from these specimens whether or not this 
species had an external layer of a spongy texture, as seems to have been 
the case with C. panno9um. 

Judging from the form of what remains of it, this specimen must have 
been 5 or 6 inches in length when perfect. It was found in division H, 
Pistolet Bay, Newfoundland, along with the specimen figured on p. 210. 

I have referred it to C. Anstedi with doubt, because its structure 
seems to be somewhat different, being more compact towards the exterior. 
Should it turn out to be a distinct species, I propose to call it Calaihium 
cra9$um» 
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8. New Species of FobhIb from the Caldferous Formation, with Re- 
marks on some others previously described. 

INCERTiE SEDES. 
Genus Ribeiria. CSharpe.) 

RiBiiBiA. (Sbarpe.) Jour, Geo. Soc,j vol. ix, p. 15*7^ 1853. 

Remarks. — Mr. Sharpe thus describes this remarkable genus. " Shell 
univalve, elongated, laterally compressed into the form of a Pholas or 
Lithodomus ; open at both ends and along the pedal mar^n, with a thick 
transverse internal plate near the anterior extremity, behind which is a 
very large corrugated boss for the attachment of a muscle. 

" This curious shell appears related to the family of CalyptrondoB, but 
it shows no trace of spiral growth ; as far as can be judged from the 
imperfect specimens seen, it is equilateral, and both the transverse internal 
plate, and the muscular attachment are placed along the middle of the 
back of the shell ; the external form may be described as a Calyptrsea 
pressed together laterally till the sides nearly meet, leaving only a narrow 
opening for the foot of the animal." (Sharpe, loc. cit.) 

One species, R. pholadiformis is described by Mr. Sharpe. It was 
found in the lower division of the Lower Silurian formation of the Serra 
de Mucela, and the Serra de BuSsaco, in the neighborhood of Bussaco in 
Portugal. 

J. W. Salter has, I think, referred this genus to the Crustacea, but I 
have not at present access to the publication containing his paper. 

Our species agree, in all general characters with the description of Mr. 
Sharpe, except that the internal casts do not exhibit the impression of any 
large boss for the attachment of a muscle. This, however, may be due 
to differences in the growth of the shell of the individuals examined. It 
is not uncommon, in the Mollusca at all events, to find in the same species 
individuals with the muscular scars strongly developed, and others with 
it scarcely perceptible. In a fragment of a silicified specimen in our 
collection, the transverse plate is perfectly preserved. Just beneath the 
umbo, and in front of it, there is a small aperture, of a semicircular shape, 
which appears to be the entrance to a tubular passage running backwards 
over the transverse plate into the general cavity of the body. This is 
visible in so many specimens that I think it scarcely possible that it can 
be the result of the accidental destruction of the apex of the umbo or 
beak. My present impression is that it Served the function of a byssal 
orifice, and that these species were anchored by a byssus passing through 
the beak. 
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Mr. Sbarpe does not notice this character, although one of his figures 
shows a perfect exterior, and it may be that our species belong to a differ- 
ent genus. At present I shall place them in Ribeiria provisionally ; and 
should a further examination show that a separation is necessary, I propose 
Ribeirina as a sub-generic name for their reception. 

In England there appears to be one or two species of this genus in the 
lower part of the Llandeilo formation. (See Siluria,Sd. edition, pp. 50, 
649.) 

BiBEIRIA 7 CALCIFE&A. (N. Sp.) 




fi 




Fig. 326. * Fig. 327. 

Pig. 326. — Ribeiria ? caleiftra, a, side Tiew of a ipecimen with the shell preierred ; 
6, anterior eztremitj ihowing the gape and the orifice baneath the beak; 
c, dorsiil view. 
" Z2*l,-^R1 longiuicula. Side view. 

Description. — Ovate, compressed, narrowed towards the posterior 
extremity, anterior broadly rounded ; ventral margin more or less convex 
its whole length, sloping upwards nearly to the dorsal line from about the 
mid-length backwards ; dorsum from the beaks to the upper posterior 
angle straight, usually a little concave in the posterior half. The beaks 
are not prominent, and their position varies from one-sixth to one-fifth the 
length from the anterior angle. The portion of the dorsum in front of the 
beaks is nearly straight, situated a little below the line of the portion 
behind, usually sloping slightly downwards from the orifice to the angle. 
The dorsum Is entire, that is to say, it has no hinge, there being only 
one valve ; it is very narrowly rounded or sub-carinated. The posterior 
extremity is abruptly truncated at an angle of about 100^, the straight 
margin formed by the truncation being in length about one-fourth or 
one-third the height of the shell from the ventral margin to the beaks. 
The gape of the shell extends all round both extremities and the ventral 
margin ; and it is usually a little less than one line in width. Surface 
characters unknown, apparently smooth. 

Most of the specimens collected are silicified, and some of them are 
empty. Several casts of the interior were procured. They show the 
oblique fissure beneath the beak occasioned by the transverse plate in a 
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manner somewhat 'similar to that of casts of the interior of the genus 
Cleidopharus (Hall), but sloping backwards instead of forwards. There 
is a line also running round parallel with the ventral margin and near it, 
resembling the pallial line of the lamellibranchiate shells. The form is 
somewhat variable, the ventral margin not having always the same amount 
of convexity. Both sides of the shell are gently convex. 

Length from 8 to 16 lines ; width of the shell from the beaks to the 
ventral margin, about half the length. 

Locality and Formation, — Counties of Leeds and Grenville ; Calcifer- 
ous formation. 

Collector. — E. Billings. 

RiBEIRIA ? LONQIUSCULA. (N. Sp.) 
Fig. 327. 

Description. — The specimen on which this species is founded is oblong- 
ovate, the dorsal and ventral margin in the posterior two-thirds nearly 
parallel, the anterior extremity uniformly rounded, the posterior third 
apparently narrowed, as the ventral margin slopes upwards, as if to form 
a termination like that of R. calcifera. The dorsum is straight from the 
beaks backwards. The portion m front of the beaks nearly straight, 
lower than the portion behind. The orifice beneath the beaks is obscurely 
seen in the specimen. Both sides of the shell are gently convex, and 
from the beak there is a wide shallow concavity extending backwards and 
downwards to the ventral margin. The slope of the shell extends all 
round. The dorsum is entire and narrowly rounded, sub-carinated. 
Surface unknown. 

The specimen when perfect was apparently about 16 lines in length 
and 7 in width. 

I have some doubts whether this species is distinct fi^m JZ. calcifera^ 
as the two were found together in the same beds, but this one is extremely 
rare. 

Locality and Formation. — Counties of Leeds and Grenville ; Calcif- 
erous formation. 

Collector. — ^E. Billings. 
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GASTEROPODA. 
Pleurotomaria Canadensis. (N. sp.) 






Fig. 328. 

Fig. 32S, ^^Pleurotomaria CanadentU, a, front view of a cast of the interior ; 6, ipire of 
a ipecimen with the shell preserred with a wide imooth margioal band ; 
c, a specimen with a sharp elevated margin, and with the surface reti- 
culated by transverse and spiral lines. 

Description. — Shell large, lenticular ; spire varying from nearly flat to 
depressed conical ; whorls about six, rather slender, a wide shallow con- 
cave band just within the margin, the inner two thirds gently convex ; 
suture distinct. The margin in some specimens is acute and turned 
upwards ; in others with a rounded band sometimes one line in width. 
Umbilicus wide, usually one-half or two-thirds the whole width, the mar- 
gin sub-angular, and the slope of the whirls within flat or nearly so. The 
under side of the whorls have usually a slight concave band just beneath 
the margin ; thence to the edge of the umbilicus uniformly convex, often 
strongly so. The aperture is transversely ovate or obscurely rhomboidal, 
the outer and inner angles acute, the contour corresponding to the form 
of the whorl. 
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Surface with fine sharp striae of unequal size, the smaller four or five 
in one line, the larger twice the size of the smaller ; usually with shallow 
undulations one or two lines wide conforming to the course of the striaD ; 
all curving backwards to the margin, which they reach at an acute angle. 
In some the surface is retic^ilated with longitudinal spiral lines following 
the whorls to the apex. Diameter from 18 to 30 lines. 




Fig. 329. 

The whorls vary in their width greatly. Fig. 329 represents a cast of 
the spire of an individual with six whorls, and specimens have been col- 
lected which have them still more slender. 

P. aperta (Salter) is the species most nearly allied to this, the trans- 
verse section of the whorls being precisely the same except that in the 
umbilicus they are not flat but rounded, and, besides, it is a smaller form 
and never has more than four whorls. The large specimen figured in the 
Geol. of Canada, p. 117, fig. 28, (i, as a form of P. LaureTUina, belongs 
to this species. The true P, Laurentina has the umbilicus scarcely one- 
fourth the whole width. (See also antej p. 191, 229.) 

Locality and Formation. — Counties of Leeds and Grenville, also Min- 
gan Islands ; Calciferous formation. 

Plextrotomaria Arabella. (N. sp.) 

Fig. 330. 

Description, — Shell small, with four or five slender whorls ; spire de- 
pressed convex, with the whorls turrreted above each other for about one- 
fourth their depth. On the upper side there is a deep narrow groove close 
to the margin following the whorls to the apex ; all between the grooves 
and the suture rather strongly convex, the greatest elevation being at 
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about one-ihird the width from the suture. The margin outside of the 
groove consists of an elevated rounded wire-like rim. The suture is 
deeply impressed all the way to the apex. Surface with moderately fine 
striae curving backwards from the suture to the margin. Under side 
unknown, but evidently with a wide and deep umbilicus. 






Pig. 330. Pig. 331. 

Pig. 330. — PUurotomaria Arabella, View of the spiro. 

Fig. 331. — Ophileta? disjuncta, a, Tiew of the spire ; 6, the lower side. 

Belongs to the same group with P. Canadensis y but is a smaller spe- 
cies with more slender whorls, a narrower marginal band, and a deeper 
suture. 

Locality and Formation. — Counties of Leeds and Grenville ; Calciferous 
formation. 

Collector. — E. Billings. 

Ophileta ? disjuncta. (N. sp.) 

Pig. 331. 

Description. — Shell about one inch across, consisting of two or three 
whorls which are usually a little separated from each other. Spire 
deeply concave with an acute, strongly elevated carina following the 
whorls to the apex, and situated about one-third the width from the outer 
margin. Within the carina there is at first a shallow concave band, and 
then a concave slope into the suture. Outside of the carina there is a 
similar but barely perceptible concavity, below which the periphery is 
uniformly convex. On the under side the whorls vary from uniformly 
convex to very depressed convex, and sometimes flat along the median 
line on approaching the aperture. The edge of the suture is usually at 
first rounded and then angular. Surface with rather stroi^ sub-squa- 
mose striae. The whorls are sometimes separated two linei^ from each 
other, but usually not so distant, and often almost in contact. The depth 
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of the whorls is about equal to their Tndth. It is difficult to say whether 
this species should be cidled an OphUeta^ a Helicotomay or an Hcculiom- 
phcdus. These genera seem all to run into each other. 

Locality and Formation. — Counties of Leeds and Grenville ; Calcifer- 
ous formation. 

Collector.— E. Billings. 

MUBCHISONIA AbTBMESIA. (N. Sp.) 





Fig. 332. 

Fig. 332, '•^Mwchuoniajirtemisia. a, cast of the interior of a fragment of this species; 
b, a specimen partlj restored. 

Description. — Shell elongate, slender with from ten to twelve depressed 
convex whorls' and a strong rounded spiral band. The whorls, in the 
cast are depressed ventricose, flattened in the middle and abruptly 
rounded into the deep suture. The casts of the exterior show a strong 
rounded band along the median line of the whorls : it is about one line 
wide on the large whorls. Surface with fine sharp stri» curving back- 
wards to the band. 

Length from 2i to 3 inches ; apical angle about 15^. 

Resembles M. gracilis^ but is always more elongate and with flatter 
whorls, in which respects also it differs from M. iimtUatrix (^anUy p. 231, 
fig. 218). M. affilie (anUy p. 285) has the suture not so oblique. 
M. vesta (anUy p. 32) is a shorter and more abruptly tapering form. 

Locality and Formation. — Counties of Leeds and Grenville ; Calcif- 
erous formation. 

CoUeetor.—E. BillingEU 
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MuBcmsoNiA Ada. (N. sp.) 



Fig. 333. 
Pig. 333.~JfiireAi«oiiia Jda. A gatta percha east of the et terior. 

De$eription. — Shell small slender with twelve or more whorls. Apical 
angle between 16* and 20**. The whorls are short, there being twelve m 
a length of nine lines of the apical portion. Thej are moderately and 
uniformly convex in the lower two-thirds of their width ; in the upper 
third with a shallow concave band ; close to the suture an obscure 
rounded carina which forms the sutural edge. Surface unknown ; but on 
one of the whorls there appears to be a thread-like spiral carina about the 
middle of the most conve.^ part. 

Closely allied to M. acrea (anJUj p. 231, fig. 216) ; but m that species 
the lower portion of the whorls is flat. M. Anna is a larger species, with 
a distmct band just below the middle, and not concave in the upper third. 

Locality and Formation. — Counties of Leeds and Grenville; Calcif- 
erous formation. 

Collector,— E. Billmgs. 

Mbtoptoma simplbx. (N. kpJ) 





Fig 834. Fig 335. 

Fig. 334.— Hffflpfona timpUx. Fig. 335.— BeKtropAoii mac^r. 

Description, — Shell small, varying from broad-oval to nearly circular ; 
height, from one-half to five-sixths of the width ; apex acute, incurved, 
the point is sometimes nearly over, but usually a little behind, the anterior 
margin. The most elevated part is just behind the extreme point of the 
apex, thence to the posterior margin the outline descends with a gently 
convex slope. The outline beneath the apex is, on a side view, distmctly 
concave. Length 4 to 7 lines ; width a little less than the length. 

Locality and Formation. — Near Mirrickville ; Calciferous formation. 

Collector. — E. Billings. 
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Bbllbrophon macbr. (N. sp.) 

Fig. 335. 

De$criptian. — Shell lenticular^ with three or four slender whorls ; dorsum 
acute ; greatest width close to the umbilicus ; vertical diameter from nine 
to twelve lines ; umbilicus large, exposing all the whorls, its width from 
one-third to one-half the whole diameter ; the whorls envelopin^apparentlj 
to the depth of one-third. The edge of the umbilicus is narrowly rounded, 
and from it to the dorsum the side of the outer whorl has a convex slope 
becoming flat or even a little concave on approaching the periphery. The 
width or thickness of the disc is about one-fourth of the (^ameter or a 
little more. Surfieu^e unknown. 

This species is smaller and more compressed than B, PalinvruB (anUj 
p. 311,) and has a larger umbilicus, in which latter respect it differs, also, 
from B. aeutuB (Sowerby). 

Locality and Formation. — Counties of Leeds and Grenville ; Calcifer- 
ous formation. 

Collector — ^E. Billings. 



CEPHALOPODA. 
Orthookras Lamarcki (BilUngs.) 

Oethoobras Lamarobi (Billings). Can. Nat. and Geol.y vol. iv, p. 362, 

October, 1850. 







Fig. 336. 
Fig. 836.— OrtAoccrof LamarekL Side tIaw ; a, McUon shewiog the Urge ■ipbancle. 

Beicription. — Annulated, tapering at the rate of from one line to one 
and one-half lines to the inch ; section circular ; septa gently convex, 
eight in one inch where the diameter is eight Unes, more numerous towards 
the apex ; siphuncle cylmdrical, a little ezcentrio, its diameter full one-third 
the diameter of the whole shell. The annulations are well defined rounded 
ridgee, crosdng the shell at right angles to the length, distant one line and 
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a-half from each other in specimens from six to twelve lines in diameter. 
The spaces between the annulations are uniformly concave. All the 
specimens yet discovered are silicified, but with the surface characters of 
the shell not preserved. Several have been collected which are slightly 
curved. 

The septa increase rapidly in number towards the smaller extremity of 
the shell, and it would appear also that, in some individuals, the distance 
between them varies in different parts. In one specimen, where the 
diameter \A five lines, there are five septa in half an inch ; but in the next 
half inch there are eight. The position of the siphuncle is also slightly 
variable. 

There are several American orthoceratites which in fragments, not 
shewing the internal characters, could hardly be distinguished from this. 
0, decrescens of the Trenton tapers somewhat more rapidly, and has a 
small slightly moniliform siphuncle. 0. Priamus (ante p. 253) has also 
a smaller siphuncle and tapers more rapidly. 

Locality and Formation, — Mingan Islands, Township of Godmanchester, 
Counties of Leeds and Grenville, and Newfoundland. The specimens from 
the latter locality are doubtfuUy referred to this species (ante^ p. 255). 
Calciferous formation. 

Collectors, — Sir W. E. Logan, J. Richardson, E. Billings. 

Orthocbras furtivum. (N. sp.) 




Fig. 337. 
Fig. 337. — Orthoceraifurlivum. a, the liphuncle. 

Deieriptian. — Obliquely annulated, tapering at the rate of a litfle less 
than one line to the inch ; section circular ; sphuncle cylindrical, about 
one-third ? the whole diameter, in contact with the shell or nearly so. 
Septa and surfiMse unknown. 

The annulations are prominent, narrowly rounded, six or seven in the 
length of one inch, and slightly oblique ; the intervening spaces uniformly 
concave. The siphuncle is obscurely seen in the specimen, but of its posi- 
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tion, close to the shell, there is no doubt. Closely resembles 0. arcuolir 
ratum (Hall) of the Trenton, but that species has a small central siphuncle. 

Locality and Fonnation. — ^From a rock-cutting in the Brockville and 
Ottawa Railway in the Township of Kitley ; Galciferous formation. 

Collector. — ^The specimen figured was procured from Mr. Francis 
Ballantyne, of the Township of Eitley. 

Orthocbras indagator. (N. sp.) 

Description. — This species is founded on some detached siphuncles 
retfdning the marks of the septa, but no other parts. The best preserved 
specimen is three and a half inches in length, six lines in diameter at the 
sm:dler extremity, and about seven lines at the larger. Thirty-one septal 
rings. It appears to be flattened on one side as if by contact with the 
shell. 

Another specimen, three inches in length, six lines in diameter at the 
larger, and four at thd smaller, has twenty-seven septal rings. 

This species resembles O. Flavins (antCy p. 255), but has the septa 
somewhat more distant. The spaces between the septa are also more 
concave, and, in one of the specimens, are transversely marked with several 
thread-like rough rings, which are not seen at all in the 0. Flavins, 

Locality and Formation. — Mingan Islands ; Galciferous formation. 

Collectors. — Sir W. E. Logan, J. Richardson. 

Ortuoceras edax. (N. sp.) 

Description. — Siphuncle the same as that of 0. Mtssisquoi (ante^ 
p. 314), but with more distant septa. One specimen four inches in length 
tapers from nine lines to five lines, or at the rate of one line to the inch. 
Where the diameter is between six and seven lines there are four septal 
rings to the inch. They are most distant from the apex on the side of the 
concave curve, shemng that the position of the siphuncle is similar to that 
of 0. Misnsquoi. The curvature is very slight, the height of the arch 
formed by it being only two lines in a length of four inches. 

It is barely possible that this may be a variety of the 0. Misnsquoiy but 
owing to the very great difference in the distance of the septal rings, I 
think it best to give it a separate name. 

Locality and Formation. — ^Township of Oxford ; Galciferous formation. 

ColUctor.—E. Billings. . 
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ObTHOCERAS ORDINATinC. (N. sp.) 

De$criptian. — ^This species tapers about one yammti a4nlf to the inoh ; 
section apparently circidar ; siphimele cylindrical, about one line in diame- 
ter where the diameter of the shell is five lines, its centre distant one and 
a-nalf lines from the margin. There are twelve moderately concave septa 
to the inch. Surface apparently not annulated. 

The specimens are very imperfect, but they show that this is an ordinary 
form, probably when full grown eight or ten inches m length. It is not 
qmte certain whether the section is circular or ovate. At all events it 
must be very nearly circular. 

LoedUty and FarmaJtion. — St. Ann's and Township of Oxford ; Calci- 
ferous formation. 

CoOeetar.—E. Billings. 

ObTHOCERAS TETBRATOK. (N. 8|k) 

D€$eripium. — A fragment of this species has a dorso-venteal diameter 
of nine lines, and a lateral diameter of eleven lines. Septa deeply os»^ 
cave, eight in three lines. Siphuncle cylindrical, three lines in thickness, 
in contact with the shell. Another specimen is eight lines in diameter ; 
siphuncle three lines ; septa nine in three lines. 

This species has the septa much more concave than they are in the 
figure of 0. primigenium given by Prof. Hall. Both of the spedmens 
are distorted, and the section may be ovaL 

Locality and Formation. — Township of Oxford ; Calciferous formation. 

CoUeet^yr.^^. Billings. 

Orthoobras glaucus. (N. sp.) 

De%cription. — Small, slender, very gradually tapering; section ap* 
parentiy circular. The siphuncle is cylindrical, three lines in diameter, 
and in contact witii the shell. There are seventeen deeply concave septa 
to the inch in one specimen, and fifteen in another. The proportional 
diameter of the aliunde to that of the shell cannot be made out with 
certainty, but it appears to be one-third of the whole section. The shell 
is not annulated. 

This species has a larger sphuncle than has 0. depareum. It resembles 
0. repeiu (ante^ p. 812), but has a larger siphuncle. 

Locality and Formation. — ^Township of Oxford ; Calciferous formati<HV 

Collector.— E. BilUngi. 
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NAirriLus veboz. (N. sp.) 

Deseription. — Shell large, apparently eight or nine inches across; 
whorls rapidly increasmg, the third measuring nearly three mches in the 
dorso-ventral diameter. Section apparently nearly circular. The whorls 
are somewhat closely inroUed, the first three slightly indenting each other. 
In the second whorl there are six septa to the moh, and in the third whorl 
four to the inch, as seen on the median line of the mde. The umbilicus is 
deep, exposing all the whorls to the apex. Siphuncle and surface unknown. 

The specimen is a firagment consisting of a little more than three whorls, 
and as there are traces of the septa visible to the extremity or where the 
last whorl is broken off, it is evident that no part of the chamber of habi- 
tation is preserved. In the centre of the umbilicus there is a space eight 
lines in diameter, in which no indication of structure is seen, and is taken to 
be the size of the first whorl. The second whorl, commencing with a dorso- 
ventral diameter of five and a-half lines, enlarges to eleven lines in making 
one complete turn. The third whorl, commencing with a diameter of 
eleven lines, enlarges to thirty-three lines. Diameter of the whole 
specimen, consistmg of about tiiree and one-eighth whorls, »x inches. 

This appears to be quite distinct from all those described in the preced- 
ing pages. It approaches, in form, N. tyram of the Chazy limestone, 
but is more compactiy inrolled. 

Locality and Formation. — ^Sfingan Islands ; Oalciferous formation. 

Cotteetor. — J. Richardson. 
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CRUSTACEA. 



The following are all the species of Trilobites known m the Calciferoos 
fonnation in Canada up to the present time : — 





Fig. 338. 



Fijf. 339. 





Fig. 340. 



Fig. 341. 



Fig. 338. — Doiiehometopuit raruM, 

339.— wfM^iofi SaUerif enlarged two diameten. 

340. — j8$apkui canalitt 

341. — a J Bathyurui amplimarginatut ; 6, B, caniau; c, B, CyhtU, 

Remarks. — The specimen of A, catudis above figured appears to me 
to be perfectly identical with those that occur in Newfoundland and the 
localities mentioned on p. 270. It was found in the Calciferous formation 
near Mirrickville by Mr. Francis Ballantyne, of the Township of Kitley. 

The pygidium above referred to Amphian Salterij cannot be distin- 
guished specifically from the original specimen on which the species was 
founded. It was collected in the Calciferoua formation in the Township 
of Oxford, by T. C. Weston. This species was first discoyered by J. 
Richardson in the limestone of the Quebec group at Phillipsburgh. 

Dolichometopu9 f raruB differs from 2). eonvexiu (^ante, p. 269), in 
having the axis of the pygidium somewhat shorter, and having only two 
nmple grooves in the side lobes. 2). gihbendtu (p. 269) has a shorter 
axis, which is smooth. These three species are certainly very closely 
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allied to each other, and futare discoveries may prove them to be identical. 
It occurs at Oxford with A. Salteri. 

Bathyurui amplimarffinatus (fig. 241, a) has been found only at the 
Mingan Islands in the "Galcifcrous. 

B. conicus (fig. 241, 5) was originally discovered at St. Timothy, on 
the Beauhamois Canal, in the upper part of the Galciferous. It occurs 
also at Comstock's Landing, in the State of New York, in the same forma- 
tion. A specimen, only distinguishable from this species by having the 
surface smooth instead of tuberculated, was collected in the Quebec group 
at Cow Head, Newfoundland, in Division P. In all these three localities 
it occurs associated with Camerilla cdlcifera^ the most characteristic 
bracbiopod of the Point Levis limestone. 

B. Cyhde occurs at the Mingan Islands, Beauhamois, and in the 
Counties of Leeds and Grenville. It has been found also at Orwell, in 
the State of Vermont, and at Comstock's Landing, in New York. 

Bathttjrus Minoanbnsis. 

JDescriptian. — Glabella rather strongly convex, sub-conical, pides in the 
posterior two^thirds of the length straight and nearly parallel, the anterior 
third converging so as to form a rather narrowly rounded apex. Neck 
segment large ; neck furrow all across. Fixed cheeks moderately promi- 
nent. The eye appears to be semicircular ; the posterior angle on a line cross- 
ing the glabella at almost the mid-length and three lines from the dorsal 
furrow. From the posterior angle the eye seems to curve forwards and 
inwards, so that its anterior angle is close to the side of the glabella. The 
pygidium, of which only a fragment has been collected, has at least four 
wide rings on the axis. It has also four, and perhaps more segments, in 
the side lobes. These segments, in the side lobes, are wide and flat, 
with an obscure groove along the middle. The mar^ of the pygidium is 
unknown. 

Length of the glabella 9 lines ; width at the mid-length 7 lines. The 
pygidium is apparently about 15 lines in length. 

This species is founded on an imperfect glabella and part of a pygidium, 
of which however sufficient is preserved to show that it is distinct from 
any described form. It is most nearly related to B. ampUmargifiatuBj 
but has the glabella broader and the ribs of the side lobes divided by a 
furrow along the middle. 

Locality and Formation. — ^Mingan Islands ; Galciferous formation. 

Collector. — J. Richardson. 
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PROTOZOA. 



Although the zoological rank of Areheocyathm Calathium and Rhalh 
daria is not positively established, I shall retiun them among the Protosoa 
for the present, provisionaUy. 

Gbnus Archeocyathus. (^Ante^ p. 8.) 




Fig. 343. 

Fig. 343. — jtreheocYathuM Mmganemii. a, fragment of the eylindrical portion of a 
f ilicified i pecimen of thii i peciee ; 6, end Tiew of the lame i pecimen. 

JRemarks. — The following are some additional details of the structure of 
this remarkable genus. The general form, as exhibited by the three 
species at present known, is that of an elongated hollow cone, or, rather, 
a hoUow cylinder, with one end narrowed to a point, the smaller extremity 
being closed and more or less curved ; the larger end open. They thus 
resemble certain large species of Zaphrentii or Cyaihophyllum^ and, in 
foct, from their form and septate structure were at first thought to be 
corals. Some of the mdividuals appear to have attuned a length of two 
or three feet, with a diameter of three or four inches. All of the species 
are transversely and more or less deeply marked by irregular annulations. 
The structure conusts of an inner, thin wall, or endotheca, limng the great 
central cavity, — an outer wall, or epitheca, fonmng the rough external 
surface and, between these, a system of radiating septa. The outer wall, 
m two of the species, A. profunda and A. MmganentUj is perforated 
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'vith. niunerooa small irregular apertures leading directly into the loculi or 
empty spaces between the septa. In Urn tittid apecies, A. AtlanticuSj it 
(the outer wall) appears to have a compact smooth sar&ee^ with only a 
few perforations. The inner wall is very thin, with numerous pores lead 
ing from the loculi into the great central cavity. The septa consist of 
tlun flat plates, arranged longtitudinally exactly as in the genus Za- 
phrentis. They extend from the outer to the inner wall, and are 
perforated with numerous small circular pores, so that the interseptal 
loculi all communicate with each other as well as with the central 
cavity and the exterior. The locnli are subdivided by very thin dissepi- 
ments resembling those of a OyathcphyUumj but they are irregularly 
distributed, being in some parts entirely absent, and in pther places so 
nnmerous that they completely fill the loculi with small cells constituting 
the *' poriferous or cellular tissue " mentioned in the original description 
of the genus (^ante^ p. 8). The central cavity extends nearly the whole 
length, and constitutes a large proportion of the bulk of the fossil. Below 
it there is a portion of the smaller extremity or base, which is composed 
only of the outer wall, the septa and the dissepiments. The section 
across this part shows that the new septa, which are introduced from time to 
time, as the diameter increases, do not at first extend to the centre, and 
it would appear from this that they were developed on the inner surface 
of the outer wall, and gradually widened as in the genus ZaphrmtU. 




Fig. 343. 



Fig. 844. 



Fig. 843.— -Reitoration of the lower part of jSreheocyalhuM MtnganentU; «, the porei of 
the inner wall. 
344.— Spicnla found imbedded in the walls of the tame i peeiei or associated in 
the same rook-specimens. Enlarged 50 diameters. 
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Close to the extreme point of the base the septa and dissepiments have an 
irregular arrangement, and the loculi sometimes here appear to be mere 
circular perforations. 

The small branching spicula, above figured, are seen imbedded in and 
forming a part of the substance of the outer wall of A. Minganenns. The 
fusiform and cylindrical varieties are also seen, but rarely, either adhering 
to or partially imbedded in the same specimens. As they were obtained 
in thousands in the sediment left after dissolving pieces of the limestone 
holding fragments of this species, they were at first thought to belong to it. 
But I have recently, while treating other pieces of limestone from the same 
bed, also holding fragments of A, Minganenm^ found that another large 
species, Triehospongia iertcea^ occurs in this rock, portions of which are 
crowded with, and seem to be almost altogether composed of, these spicula. 
It should therefore remain an open question whether or not these fusiform 
and cylindrical spicula actually form a part of the structure of Areheo- 
cgathusy or are those of T. sericea. There can scarcely be any doubt 
about the branched spicula, as they can be seen not only projecting from 
the surfiEice of the silicified specimens, but also in the thin slices prepared 
for the microscope. No spicula have been detected in A. profundtu. 
In A, Atlantieus there are several objects visible, in the only specimen of 
that species that has been collected, which resemble branched spicula. No 
silicified specimens of these two latter species have been procured, and I 
think it probable that if such could be examined spicula would be found in 
them. 

As to the soological rank of this genus there yet remidns some doubt. 
The general structure is such that it may possibly be a sponge. The 
apertures in the external wall may be the homologues of the inhalent pores 
of the ordinary sponge, while those of the inner wall may represent the 
exhalent orifices. The great internal cavity, in that case, would have the 
same function as the large central cloaca of the fistulose genera of sponges. 
A radiated and more or less perfectly septate structure occurs in many 
undoubted sponges. In this genus, however, the substance of the septa is 
almost as compact as that of the true corals. The perforated character of 
the outer wall, and also of the septa, suggest a comparison with corals 
of the division Zoantharia perforata. The FavosiUB have also their walls 
perforated. Dr. J. W. Dawson, who has examined a number of the slices 
of A. Atlanticus and A. profundus^ which have been prepared for the 
microscope, is of opinion that the structure of these two species is similar 
to that of the Foraminifera.* My own opinion is that all three species 
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belong to one generic group closely related to Calathium. This latter 
passes into Hosponffiaj which, in its turn, gradually merges into other 
genera that occur in more recent formations, such as Mht/sospangiaj 
Scyphia^ Siphonia^ and others. The resemblance between the whole 
structure and that of the palaezoic corals seems also to shew that in the 
Lower Silurian seas organic forms existed combining the characters of the 
Protozoa and the Coelenterata. 

Gbnub Trichospongia. (N. gen.) 

Generic Charaetere. — ^This genus occurs in rudely hemispheric masses 
from one to five inches across. The skeleton appears to be minutely 
fibrous, and is full of elongate cylindrical or acerate spicula just visible to 
the naked eye. In silicified specimens that have been treated with acid 
there pe seen numerous irregular branching canals from one to six lines 
in diameter. 

Trichospongia sericea. (N.sp.) 

Description. — ^The form appears to be rudely hemispherical, and from 
one to five inches in diameter. In one specimen an imperfect concentric 
structure is obscurely indicated. In a very small individual there is a 
deep concaviiy in one side, which may be the cup. 

The specimens are very imperfect, consisting, in general, of portions 
which were suiEciently silicified to resist the acid, and very little can bo 
determined with certidnty as to the form. All the fragments that have 
been observed appear to belong to one species. 

Locality and Formation. — Mingan Islands ; Calciferous formation. 

Collectors. — Sir W. E. Logan and J. Richardson. 

Genus Rhardaru. (N. gen.) 

Generic Chctraeters, — This genus is proposed for the reception of 
certain small cylindrical bodies which were found in the residue left after 
dissolving pieces of the magnesian limestone from the ACngan Islands m 
acid. They are from one to four lines in diameter, with a rough surface, 
and have a small perforation along the centre. There are two species 
which I propose to name provisionally as foUows : — 

1. RhahdariafragiUsp — Small cylindrical stems, with a rough exterior, 
and a central perforation or canal. At first these were thought to be 
silicified specimens of Stenopora fibrosa^ but when others were procured 
shewing the central canal, it became evident that they could not be thus 
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referred. They have the form of crinoicUJ columns, but are not jointed. 
No structure can be made out in thin slices under the microscope. 

2. Ehabdaria furccOa. — ^A smgle specimen of this species only has 
been collected. The principal stem is three lines in thickness, and it 
sends off a number of branches at angles varying from 16® to 80®. The 
branches seem to be connected in one place by lateral processes as in 
Syringopora. 

CaLATHIUM ? PARADOXICUM. (N. Sp.) 




Fig. 346. 

Fig. 346. — Calathium f paradoxicum. Side Tiew of the upper eziremitj of ft Urge 
specimen. 

Description. — The^pecimen above figured is a fragment of the upper 
extremity of an individual which, when perfect, was probably dx inches or 
more in length, and three inches across at the top. It is perfectly sepa- 
rated from the matrix, but split in two longitudinally, giving a vertical 
section on the side opposite that figured, but showing no structure except 
an obscure concentric lamellar arrangement near the outside. It is com- 
posed of compact chert or quartz. The lower half is cylindrical, slightly 
tapering. The upper half suddenly expands, and has two projecting lob€« 
at a and 5, each of which appears to be the base of a branch. On tiie 
surface of the lower half there are a number of somewhat pronunent 
rounded longitudinal ridges. 
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Another specimen is fbur inches in length, and broken off at both 
extremities. Its diameter in the middle is about twenty lines, and at the 
upper extremity three inches. It appears to be lobed at the upper end 
as is the one aboye figured. The exterior to the depth of three lines has 
an obscurely concentric lamellar structure. The interior, as exhibited in 
the fracture of the large end, is. a j)oriferous mass two inches across. 
The pores are rudely circular, from one-fourth of^ a line to one line in 
width, and about Ahe same distances apart from each other. The fosril 
itself is composed of a whitish chert, and it is imbedded in dark-brown 
magnesian limestone. This dark-brown rock is injected into the pores, 
and defines them very distinctly. The external lamellar portion is per- 
forated in a radial direction by small canals about half-a-line in diameter, 
as shown in one place; but in another place they seem to be much 
smaller. The central poriferous mass seems to be irregularly reticulated 
by the canals. 

Judging from these two specimens this species appears to be a sub- 
turbinate form, which at the height of several inches produced several 
others by a budding process. It is referred to the genus Calathium 
provisionally. 

Locality cmd Formation. — Mmgan Islands ; Calciferous formation. 

CollectorM. — Sir W. E. Logan, J. Richardson. 

RbCBPTACULITBS 0ALCI7SRUB. (N. Sp.) 





Fig. 346. 



Fig. 847. 



Fig. Sii.'-'Ricepiaculitei cokiferut. A fragment of the inner i orface of the eclorhin, 
" ZAI.-^ILteUganiuluM. A CAtt of the ini ide. 

Deicription.—l!he specimen (fig. 846) is a fragment of the lower side, 
showing the inner surface of the ectorhm with the radial and cyclical 
stolons preserved. It resembles E. oecidentalU (Salter), but differs m 
having the stolons of a somewhat greater length. This perhaps would not 
be sufficient to separate the species, but as the one is only known in the 
Calciferous, and the other in the Black River limestone, the whole of the 
Chaiy mterveningy it is most probable that they are distinct. 
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The squares formed bj the stolons are on an average H lines on the 
side. The largest sized squares that can be made out in B. occidetUalU 
are 1 line on an average^ and in general they are somewhat less. 

Locality and Formation. — Mingan Islands ; calciferous formation. 

Collector. — J. Richardson. 

ReCEPT^CUUTBS ? iLKOANTULUS. (N. Sp.) 
Fig. 847. 

J}e$criptum. — This appears to be an elongate sub-cylindrical species* 
several mches in length, about one inch in diameter and probably taper- 
ing or more or less rounded at each end. The best specimen is a frag- 
ment of nearly half of the cylinder split in two longitudinally and empty. 
The drawing is made from a gutta-percha cast of the interior, and is too 
straight, the original being slightly undulated. The whole of the inner 
surface is covered with obscurely rhomboidal elevations arranged in oblique 
rows crossing each other at an angle of about 45^. These elevations leave 
corresponding rhomboidal pits in the gutta-percha cast represented above. 
There are on an average four or five pits in the length of two 
lines. The fossil is imbedded in a finely granular magnesian limestone, 
and, although the thickness of the wall can be very clearly made out, yet 
the tubes which ought to be apparent, if it be a true IteceptaeuUteSy are 
not visible. Supposing them to exist, they would be, in this species, very 
dender, and in this kind of rock all delicate structure is usually destroyed. 
The thickness of the wall is only two lines, and therefore, the tubes would 
be less than two lines ; while their diameter, if in proportion to other species, 
would be one-eighth of a line or thereabout. 

It is referred to BeceptaeuUtes provisionally. 

Locality and Formation. — liGngan Islands ; Calciferous formation. 

Collector. — J. Richardson. 

Genus Euchasma. (N. gen.) 

Generic Charaeter$. — The only species of this genus known to me is 
strongly convex triangular, inequilateral, equivalve, subcordiform. The 
posterior ? extremity is flat and gaping the whole length. The anterior ? 
extrenutj is rounded*angular, and seems to be gaping also ; but no speoi- 
mens have been procured with this part perfect, and, therefore, this point 
remiuns doubtful. The hinge line is short, and seems to have an external 
ligament. When the flat side is ground down gradually, it is found that 
just below the umbones the shell of both valves has a large rounded pro- 
tuberance on the inside. These leave an impression in the cast of the 
interior just behind the umbone. 
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U. BlumenbacMa has been heretofore referred bj me to the genus 
Canocardium, but that genus has not the two large posterior teeth 7 pos- 
sessed by this shell. It must be closely allied to Eopteria (ante^ p. 221, 
806, 807), but differs externally in having one extremity flat. This may 
not be sufficient to separate the genera, and should it hereafter turn out 
that the internal structure is the same in all the species, I beg that the 
Euehasma be retained for the group, and Eopteria withdrawn from science. 

In the above description I have called the flat side the posterior with 
doubt, as the specimens are not sufficiently perfect to enable me to deter- 
mine which is posterior or anterior. 

I may explain here, also, that this genus would have been described on 
p. 220, only that I had then hopes of procuring better specimens, and thus 
delayed. 




^■^m/ 




Fig. 348. 



Fig. 848.— £iicAa«ma Blumtnhachia, a, side view of a Binall Bpecimen ; h^ ilie flat| pos- 
terior? eztremitj, shewing the long narrow gape. 

9. New 9peeie$ of Fossils from the Qud>ec Oroup in the Northern 
part qf NewfouncUandj unth a few from the Potsdam Oroup. 

{Omtinuid from p. 300.) 



GRAPTOLITID^. 

A number of species of graptolites were ooDected at Table Head, Bay 
St. Paul, Pistolet Bay, and Cow Head. Most of them- are identical with 
those that occur at Point L4vis, but there are a few which may be new 
species. It would require a larger collection of more perfect spechnens 
to decide. 

Tablb Head. — ^Two species, in a bad state of preservation, were found 
at this locality in the black bituminous slates forming the upper ^part of 
Division N. One of them resembles (7. pristis. The other, of which a 
single specimen only was collected, consists of twenty or thirty stipes 

Y 
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radiating from a central point, bat so imperfeot and diatoiied that it ean- 
not be determined whether it ia a compound apeciea'or a nnmber of indiTi- 
duals of one of the simple forms accidentally congregated together. 

Cow Head. — ^In the black slates of Division P, the following were col- 
lected, all of which occur at Point L^vis, and are described by Prof. Hall : 
PhylhgraptM typus, (7. hyanoideSj Q. dmtic¥iaiu9f Q-./nUuxmUy Q. 
Headij Callograptu$ degan$'zxA Ptilograptui plwm$U9. 

Bat St. PAUL.-^From the black slates of this looalitj, beloopo^ to 
Division P., we have G. bryofundei^ Q. daUicidati^j Q.fnUi€om$f JPti' 
lograptu9 plumomu and C. degeau. 

PiSTOLET Bat. — ^The graptolites collected here are yeiy impei&ctly 
preserved. The most common is a slender filiform speciee like G.flaeeir 
du$j but straighter ; a species closely allied to, if not identical with <7. 
ciliatui (Emmons) and a small PhyUograpUu about three lines in length. 
The slates and black dolomite of this locality, in which these species 
occur, are undoubtedly of the same age as the black slates of the upper 
part of Division N at Table Head. 

Other Fossils. 

Murehiitmia iinna, PUurotomaria Laurentianay and P. caleifera occur 
in Division O-, at Port au Choix. At Cow Head in Division P, a trilo- 
bite was collected, only distinguishable from Bathyunu comeus by having 
the glabella smooth instead of tubercnlated. As(jq>hu$ Pelop$ (^ante^ 
p. 817) also occurs at Cow Head. Lingvla aewnvMla occurs in D, al 
Bay Ste. Barbe. 

ObOLOS ? MiT&BATI. (N. Sp.) 

Ducription. — ^The specimen is very nearly circular, broad ovate, width 
a little greater than the length, uniformly and moderately convex ; the 
shell black and corneous and covered with fine concentric striss. Length 
7 lines ; width about 8 lines. 

Of this species only a single valve was found m a loose pece of grey 
ar^laceous Uaesteae by Mr. Murray at Maiden Arm, Hare Bay, on the 
east side of the northern point ef Newfimndland. It belcngi probably to 
the Quebec group. 

Dedicated to Aux. MuuuT, Esq^ who discovered it. 

BAimmus BoutAuns. (N. sp^) 

D^mpfum.— Pyg^dinm icaidrcular^ len^h a liitle less than half tlM 
-width, uniformly rounded behind, gently convex ; the side lobes smooth 
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with a flat border all round and a farrow close to the anterior margin ; 
axis depressed convex, extending three-fourths the whole length, termi- 
nating at the edge of the marginal flat border, not elevated at the apex, 
distinctly deflned at the sides by the dorsd furrows, about twelve narrow 
but well defined rings. 

Length 5 lines ; width 9 Imes ; width of marginal border 1 line ; width 
of axis at ihe anterior margin 2^ lines. 

This species is certainly closely allied to B. Saffordi (mte^ p. 259), but 
difiers from it in having the border wider and flat instead of convex, and 
in the axis having twelve instead of mne rings. These differences, although 
slight, give to the specimen an aspect distinct from that of any variety of 
-B. Sqffrordt. 

LoeaUttf and Formation. — ^Found loose at' Hare Bay along with 0. 
Murrayi. 

Collector. — ^Alexander Murray, Esq. 

BaTHYURUS ORBaAHlUS. (N. sp.) 




Pig. 349. 
Fig. 349.— BaMytimi grt^arhui. Part of head and thormz, drawn firom a e4«t in plaster. 

2)^«(n]ptibn.— Ovate, from one to two inches in length. Head semi- 
circular, broadly rounded in front and with an elevated rotlnded margin. 
Glabella strongly convex ; sides nearly straight, apex rounded, separated 
fix)m the cheeks by deep dorsal furrows, a deep and wide groove in front 
of it ; length including the neck segment frill three-fourths the whole 
length of the head ; neck segment rather large, rounded : neck furrow 
well defined all across. Cheeks strongly convex. The eye is situated on 
a line drawn across the head at one-third the length from the firont margin, 
distant from the dorsal furrow radier more than one-half the width of the 
glabella. It appears to be a little more than one line in length where the 
length of the head is six lines. Thorax with at least nine segments, the 
precise number not known ; axb narrow, less thaii one-third the whole 



864 

^dth strongly convex sides straight, gradually tapering backwards; 
pleurae with a very wide groove. Pygidium and moveable cheeks un- 
known. 

The cheeks and glabella are very convex ; the glabella separated from 
the cheeks by a deep groove ; the margin in front of the glabella is ele- 
vated into a strong rounded cord-like rim between which and the apex of 
the glabella there is a wide and deep groove. These characters shew 
that it is closely allied to both B. conicus and j5. Cordai. On compari- 
son with these, it is seen that B. eonieus coffers in having the glabeUa 
more narrowed forwards and in the form of the space between the apex 
and mar^nal rim, that is to say, convex next to the glabeUa and concave 
close to the margin. B. Cordai has the glabella proportionally more elon- 
gated. The eye also in B. gregariw seems to be further forwards and 
more distant from the glabella than it is in the other two. 

The surface characters cannot be made out fit>m the casts. 

Locality and Formation. — ^In the primordial slates holding Paradoxides 
Bemnetti (Salter) at St. Mary's Bay in the south part of Newfoundland. 

CoUectars. — ^The specimens were procured by Mr. D. R. McKay of 
Montreal, who furnished me with a cast holding four individuals in a space 
of three inches square. 

Bathtubus pbbplexus. (N. sp.) 




Fig. SSO.^Pygidiam of B, ptrpUxui* 

Beieriptum. — ^Pygidium semi-elliptical or sub-triangular, strongly con- 
vex; anterior margin gently convex, nearly straight ; sides gently convex 
and converging to form a somewhat narrowly rounded apex ; axis cylindro- 
conical, strongly convex, extending the whole length very nearly, rounded 
and rather abruptly elevated at the apex, with three distinct segments in 
the anterior half (besides the half-segment at the anterior margin), the 
posterior half apparently smooth. Side lobes with a narrow smooth 
border all round, and three depressed convex segments each, separated 
by narrow grooves. The anterior segment has a pleural groove close to 
the margin. These three pairs of segments occupy, with their inner 
extremities, the length of the anterior half of the axis being separated 
therefrom by the linear dorsal furrows. Behind the third pair there 
appears to be a fourth alongside of the posterior half of the axis, and c<m- 
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mating of two obscurely developed triangalar or sub-ovate lobes. The 
specimen, however, is not well preserved in this part. Surface, appar- 
ently smooth. 

Length of the only specimen collected 8 lines ; width at the anterior 
mar^ 11 lines ; width of the axis at the anterior mar^n 8 lines. 

It is scarcely possible to separate this species from B, extans of the 
Black River limestone. The axis is more distinctly segmented, and this 
is the only difference exhibited by the specimen. 

It may be that tins is the pygidium of a species of Olenettus or DikeUh 
eephalusj both of which genera are evidentiy allied to Bathyurus. 

Locality and Formation. — ^B, east arm of Bonne Bay, Newfoundland ; 
Potsdam group. 

CoUeetor.—J. Kchardson. 

Bathturub tbtulub. '(N. sp.) 

BeBcription, — ^Py^^dium semi-circular, obtusely rounded behind, length 
about half the width, rather strongly convex. Axis cylindrical, strongly 
convex, with three segments (besides the half segment), in the anterior 
two-thirds, the posterior third, smooth. Side lobes with three broad con- 
vex segments (besides the half-segment at the mar^), a narrow smooth 
border all round. Surfiioe apparently with fine tubercles. 

This species differs firom the last in its more obtuse form and more con- 
vex segments. 

Length 6 lines ; width at the anterior nuir^ 12 lines. 

Locality and Formation. — ^B, east arm of Bonne Bay, Newfoundland ; 
Potsdam group. 

Collector.— 3. Richardson. 

Besides the species of trilobites above noticed there are fragments of a 
number of other species probably all new. 

In the Potsdam group^ in B and C, OleneUui Thompwni occurs in vast 
abundance, but no entire specimens were ooUected. In C. OonocephaU(e$ 
Teueety and C. Adamsii (ante p. 11), were also found. 

In the following catalogue, there are several species, such as, — Scoli" 
thue lineariiy Palasophyeue incipienSj and some others, which were col- 
lected on the north shore of the Straits of Belleisle ; on the east side, and 
also in the southern part of Newfoundland, in rocks which have not yet 
been strictiy identified with any of the divisions. Their position is, there- 
fore, not indicated in the columns : — 
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» 




«' agilis 




















" placida 














*1 

1 
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Ifaclnrea crenolata 





























Jl 






* 



868 



FOIIILS FROM MMWWQVMDhAXI>'^Contimt€d. 



Pftfe 



237 
238 
239 
240 
241 
241 
242 
244 
244 
245 
245 
310 
247 
247 
248 
249 
249 
250 
250 
2.M 



251 
252 
253 
253 
254 
254 
255 
255 
256 
257 
256 
257 
258 
558 
258 
259 
259 



262 
261 



Oastibopoda— ConitlMMtf. 



tfaclarea oeeana 



« ponderoM . . . . . 

** acaminaU • . . . , 

" ipecioM 

<< transiUonia.... 

" EmmonsI , 

" Sylpha 

" Pijche 

" rotandaU 

OphiUUNerine 

" belU 

HelicotoniA ProMrpina . . . . . 

« TrItonU 

" Gorgonea. , 

*' Eacharif 

Eecaliomphalua diitani.. . • . 
" Atlantiem. 
'' f aperbas • . , 
Sletoptoma iutabilis 



OIPHALOPOOA. 



Orthooerai piseator 

« senrile 

'' ezplorator ••• 

^ Priamas 

" AUumettenM . 

" haMitani 

'< Lamarckl. ... 

« PUtIm 

Piloeerai CanadeoM 

" Triton 

« Wortheni 

« graeile 

Nautilus imoleni 

" desertoi 

" calcifenu 

" Termtiif 

LitQltes Pinto 



OmUSTACBA. 



BathTiiras breTicepi 
" caadatQf 



D E 
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Fomu FROM MMmwomoLAMa—ConHtmtd. 



P»«e 




A 


B 





D 


E 


F 


Q 


H 


I 


K 


L 


M 


N 





P 

♦ 
* 

« 
« 

« 

* 

« 
* 

« 
* 
« 
* 
« 
* 
« 
« 
* 

« 
« 

* 
« 
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259 
260 

16 
364 
259 

15 
261 
365 
363 
263 
264 
265 
266 
267 
268 
269 
269 
270 
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272 
272 
317 
273 
274 
275 
276 
277 
278 
279 
280 
281 
281 
281 
282 
282 
283 
284 
285 
285 
286 
287 
288 
288 


0BUfTA0IA~Om/tlltl«d. 

Bathjnroi conieai • •••. 


















" Oordai 












« 
• 


« 

« 

« 
* 


« 

« 
« 


•• 




* 
« 


« 


« 

• 
* 




«« Kero 












<< parraloa. 

** Derolexai ••••. 




* 






|n»k|»a«AW« ••••• •••••••••• 

" laffordi 




** leneotm. 

" Timon 










" Tetalus 




• 


« 






« 
• 


" gregarioa. 
Bathr anllni abrnDtai • 




" inarginatiit ••••••••••• 












« niUdm 

" formomt 

** fraternnt 

" TAlidOf 












DolichomtttODQI CODTVXIU •.....•••• 














« 
* 


« 


• 


• 


" • gibberalag 














Asaphiii canalia 














*• Huttoni 












" Morrifii 


























*' quadraticaadatiis 

« Pelopf 


























NQeat macropi •••• 


























• 
« 




" icratator 


























«« affinis 


























nisnat frateram 






















* 




« 
« 




" oonaimilia 






















" tamidifronf 














" arcaatof 






























" eonsobrinm 






























Endymionia me«ki 


























« 
« 




Holometopni Angeltni. 

HarpidM AtlanUcni 

" eoncentrieaa 

Liehai Jakeaii 






















•• 




Shamardia gladalia 






















* • 




• 

* 
• 


Gheiranu Yaleanaa 


























" Merearina 

" prolifiena 






















•• 




« Poljdorna 
























" perforator 






















* • 




" Sol 


























Amphion Barrandei 


















« 


• 


« 


* 
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P»§e 




A 


B 


C 


D 


E 


V 


G 


« 


1 


K 


LM 

1 


.V 





p 


290 

290 

291 

291 

292 

293 

294 

295 

295 

296 

297 

297 

298 

U 

11 

12 

13 

11 

299 
299 
300 
300 

17 
18 
18 


Amphion Jtiliai .••. 




















* 

« 
« 
« 

« 

« 
« 

« 


" ioBaUria 














« 










* 
« 

« 

« 


TrUrthnit Fiicheri 














Telephaa Americanas 
























Enerinnnis mirus 
























Remoplearidcg Puideri 
























" Schloihemi 

Ampyx Inrlafealoa 
















.. 








« nomialis 


















" • • • 






« BatUiat 


















. '.. 






'' semieotUtni 
















, 


1.. 






« 

* 

« 
• 




Agnottas galbs ••••••.••• 


















' 




* 


" Fabins 






















0l6D6lllll ThoiBDSonl ..«• 




• 
« 
* 
« 


* 
• 

« 








• 


♦ 










" YeimoiitaBa •.... 




CoBocepkalltet AdamtU 




" Teac«r 




'< mlaar. * 

UTOMOSnUOA. 

Leperditia targida 




" oonoioaala • •.••. 












• • 


..,. 


*.* 


" Tantratif 






'• 


•• 


•• 


Beyriehla AUantioa 








« 




▲JIJriLIOA. 

Salterella ragota. 
'< polehella. 
" obtoia. 
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Distribution ot thb Sfbcies. 

The diBtribution of the apecifiB in the Ibregomg catalogue^ maj be dis- 
ciuaed in the following order. 

Potsdam Group. 

In this group, consisting of Divisions A, B, and C, we have nineteen 
species, none of which are found in the Potsdam sandstone in Canada. 
But in that part of the group, which is usually known, in the State of 
Vermont, under the designations of the Bed Sand Bock, and the Georgia 
slates, the following occur : — ScoUthus linearis, Pakeophycus incipiens. 
Obelus LabradoricuSj Oboldla (EuJtcrgina) cingulata, OleneBus Thamp- 
sanij 0. Vermawtanay Canoeephdlites Adavm and C7, Teueer. As these 
are the most abundant species in the formation, both in Vermont and 
Newfoundland, there can be littie doubt, but that the rocks in which they 
occur, m these two widely separated localities, are of the same age. None 
of these species have been found in the Potsdam sandstone of Wisconsm, and 
other parts of the Western States as described by Owen, Hall, Shumard, and 
Meek. We have, therefore, no palsdontological evidence that the Potsdam 
of the West is precisely of the same age as that of Newfoundland and 
Vermont. The general affinities and aspect of the fossils and the physical 
relations of the rocks, however, prove that there can be no great difference. 
In the next overlying strata Division D, Lingula iuuminata was found 
at Bay St. Barbes. I have compared the specimens from this locality 
with those that oecur so abundantly in the upper part of the Potsdam, in 
the Township of Beverley in Canada West, and believe them to be per- 
fectiy identical. 

Calcepbrous Formation. 

The Calciferous formation is represented in Newfoundland, by aQ the 
Divisions from D to H inclusive. In this series of strata, there are sixty- 
three species, of which the following fourteen are found in Canada and 
New York; Stenopora fibrosa^ StronuUopara rugosaf, lAngula aeumir 
nata, Euchasma Blumenbachia, Pleurotomaria Calphumiay P. ealei- 
fera, P. Laureittinay Murchisonia Anna, Ecculiomphalus AUcmticus^ 
Orihoeeras Lamar ekij PHoeeras Canadensis^ Bat^urus Cordai, Asaphus 
eanaliSf and LeperdUia ^ur^'efa,— excepting S. fibrosa and B. Cordai, all of 
these occur in the true Calciferous in Canada. B, Cordai abounds in the 
same formation in New York. • S, rugosa is doubtfully determined, and 
is probably distinct from the Black River species of that name. The beds 
in which L, acuminata occurs in Canada, are placed in the top of the 
Potsdam ; but as Pleurotmaria Canadensis^ and an orthoceratite, are asso- 
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ciated with it, perhaps these particular strata should be more properly 
referred to the base of the Calciferous, and they would then correspond 
to Division D. Most of the species are found in Divisions G and H, the 
upper part of the formation in Newfoundland. Two of tiie species 
{S. fibrosa and A. eanalu) range upwards into the Chazy, the former con* 
tinning to the Upper Silurian. The general aspect of the &una is pecu- 
liarly that of the Calciferous, the most striking features being the great 
numbers of small MaclurcB and species of PiloceraSj the latter a genus 
which seems to have culminated in this particular period. 

Divisions I, E, L, M. 

These four divisions consist of 235 feet of magnesian limestones at the 
base, above which we have 844 feet of light bluish grey limestones, mak- 
ing in all a thickness of 1084 feet. Only thirty-seven species of fosals 
have been collected in this series of beds ; and of these, nine species are 
found in division H below, while ten of them pass upwards mto Division N 
next above. Three of the species (^Stromatapora eompaeta^ OrthoeeroM 
AUufnetteme and Asaphtia eanalii) occur in Canada, the first two in the 
Chazy and Black River, and the last in the Calciferous and Chazy. The 
following are closely allied to Black River and Trenton species. 

Ctenodonta Angela^ allied to, C. contractaj B. R. 

SubulUes Daphncj '' '< S.parwlus^ B. R. 

MvrekUania nmtUatrizj *^ ^* M, gracilUj B. R. ft Tr. 

" Oiedia, " " if. jperan^Zoto, B. R. 

« $(n'orcida, « « « " B. R. 

" Augustina, " « M. bellieinetaj Tr. 

Orthoceras hadtam^ " " 0. BigAyi^ B. R. 

The occurrence of great numbers of individuals of these species, in a sili- 
cified condition, and weathered out in bold relief, gives to the slabs of 
limestone an aspect so remarkably like that of the well-known specimens 
from Pauquette's Rapids, that at first sight one might be well led to say, 
this is surely the Black River limestone. But on careful comparison of 
perfect specimens, it is seen that notwithstanding the resemblance, none of 
the species are strictiy identical. AH present such differences that after 
a study of collections from both localities, they can be separated if mixed 
up together without their labels. Even 0. Allumettense, which I have 
identified, differs by being much larger than any specimens that have been 
seen m the original localities. 

If the succession were the same here as it is in Canada and New York, 
we ought to have the Chasy formation represented in these four Divirions. 
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But DO one acquainted with the peculiar and strongly featured fauna of 
that formation could recognize it in this collection. Three of the species 
are, indeed, Chazj fossils, but then thej are not characteristic forms. The 
typical and leading species which always go together in great numbers 
and in one compact army, as it were, in every exposure of the true Chazy, 
are totally absent. 

The Lamellibranchiata, Gasteropoda and Cephalopoda of these beds 
hare, so far as the genera OtenodotUaj StdnditeSj Pleurotomariaj and 
Orthoceras are concerned, an aspect very like that presented by the same 
genera in the Black River and Trenton formations. But species similar 
to most of those above compared have a great range, and are found in all 
the different groups of rocks up to the Devonian. Their occurrence here 
is not, in my opinion, sufiBcient to counterbalance the negative fact that 
(excepting those in question) not a vestige of any one of the species of 
the vast fauna of the Black River and Trenton has been detected. 
TetracUum fbratam^ Columnaria alveolata^ LepUena $er%cea^ Strophh 
mera aUemata^ Orthis testucUnariaj Calymene Blumenhaehi and Asaphus 
platyeephahu are sure to be found in every collection of any considerable 
extent from these two formations. If they occurred here as abundantiy 
Und perustentiy as they do in Canada and New York, it would be difficult 
to give any reason why these four Divisions should not be regarded as the 
equivalents of the Black River and Trenton. But not one fragment of 
anything which could by any possibility be referred to any one of these 
species can be seen in this collection. A piece of red limestone was found 
at Bay St. Paul which is full of L. %ericeaj but it was a loose and worn 
fragment, litholo^cally. different from any of the strata in question. Judg- 
ing from this specimen I should say that the Trenton may possibly occur 
somewhere near, but we cannot refer, on any palseontological ground, the 
series of strata constitutbg Divisions I, E, L, M, to that formation. 

DivisiOKS N, 0, P. 

The rocks of these diviaons, m ascending order, consist of 277 feet of 
black, bituminous limestone, with some black shales, very fossiliferous ; 
next 700 feet of sandstones, in which no fossils were collected or observed; 
and at the summit 700 feet of black shales, holding grey and white lime- 
stone conglomerates, abounding in fossils, although there are not a great 
many species. There appear to be, m this series of strata, two forma- 
tions, distinguishable from each other, both by litholog^cal and palseonto- 
logical characters. The first includes the black, bituminous limestones 
and shales, forming the upper 277 feet at Table Head, and those of Pla- 
telet Bay, and 4 nules N. E. from Portiand Creek. The rocks at the 
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latter locality appear to lie above the 700 feet of saadstone constitatuig 
Division 0, and are, therefore, in the foregoing deseriptions of species, 
referred, to Division P. Taking these three localities to be on the same, 
or nearly the same, horizon, i^e have from them, in addition to a few not 
yet described, the following 48 species : — 



Lingala NjmphA 

«« lole 

« Gyane 
AcrotreU gemma 
Orthifl delicatula 

• Strophomena Aurora 

« imbecilia 

<« dedpieoB (?) 

GamerelU panra 

«« rarUnfl • 
Rhjnchonella Oorinthia 
Plenrotomaria sponsa 

• If nrchiBonia fimolatrix 

• " Aagottina 

• Haelurea cnnulaU 

• " acuminata 
Eccnliomphalns supcrbaa 

• Orthocerat piscator 

• (( AUamettenBe 

• Bathyams Nero 

" brericepi 
Asaphofl Bnttoni 
« Morrisii 
« quadraticaadalas 



Nilent macrops 
" scrutator 
* IllflenuB fraternuf 
» « coniimiUs 
Endjmionia Ifeeki 
Holometopus Angelini * 
Harpides Atlantlcua 

«< concentrictts 
Sfaamardia glacialis 
GbeirnniB Polydorof 
<' perforator 
" Sol 
Amphion Barrandei * 
Triarthms Fiscberi 
Telephua Americanas 
Encrinuras mirua 
Remopleuridea Pander! 

« Scblotbeimi 

Ampjz IttTiaacQlas 
'' normalia 
<< Rntiliua 
" aemicostatoa 
AgnoBtua galba 
" Fabiua 



In the above list those with an asterisk before them are found in some 
one or more of the Divisions below N ; those with an asterisk after them 
occur in the grey and white limestones of Division P, at Cow Head. 
CamereUa variant is a Chazy species. Orthoceras Allufnetteme is both 
Chazy and Black Bayw. SoUmetoptis Angelini^ Endymionia Meekly and 
Chdrurm Sol occur in the Quebec group of Canada East. We find here, 
&r the first time, among American trilobites the peculiar type of Ckeirw' 
rtM, with a spine upon the glabeUa — (7. perforator (^ante^ p. 287). Another 
of the same structure, C. glaueue, was discovered in the Quebec group^ 
in the township of Stanbridge ; and a third, C. SatyrMy in the Chaiyy at 
Montreal, by T. G. Weston, last year, 1864 (mtey p. 823). This type 
has been known for several years among the Russian trilobites by SphnB- 
rexochue cephaloeeroB (Nieskow8ki)=sZ0tAu« triplieattu (Eichwald), 
which occurs in the Pleta limestone. The g^nus Triarthrue has not 
heretofore been found below the Trenton in America. Bemcpkuridm 
occurs in the Chagy? 9sA Amphion in both Chasy and Calciferous ; bat 
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n/rii^r of &eie genera have yet been reported as occurring above iho 
Ghaa^ in Canada or New York. The general aspect of the trilobitic 
fauna of this series of strata seems to me to be more lOce that of the 
Pleta Iiiaestonie of Russia, and Angelinas two Swedish groups, B C and 
C, than it is to that of any of the American Lower Silurian formations 
heretofore inuatraled. 

The eecmd formation, above mentioned, consists of the 700 feet of 
Uafik shales with grey and white limestone conglomerates, at Cow Head. 
In no other part of Newfoundland do we meet witii the remarkable fismna 
which charaoteriaes the L^vis formation. It undoubtedly occurs here in 
fiifi force. The following list contains the species collected at that local- 
ity, and aiso Aowa how many of them occur in Canada : 



Stenopora fibrosa (Cbazy to Deronian) . 
Uraptolilkos brfonoides 

<^ deftticnlatuB 

" fraticoAua 

" Headi 

Phyllograptos typus 

PtUograptas plumosos 

Pallografitaa elegasB. 

Orthis Hippolyte. 

* OameFella yarians (Chazy) . • 

** calcifera, (Calciferous). • . . 
** eostata 

Mngiil* Qnebeoanjus. 

MacluM* ponderosa 

Ophileta bella 

EccuUomphalus distana 

Asapfaus Pelops 

BmthjutoB Gordai (OaldftrouB) 

** eonicufl (Oalci&roos) «••.... 

" Saflfordi 

Batbjnrellas nitidus 

'< formoBns 

<* fratenins 

Nileus afinifl ...••• » . 

Illaenos tamidifroas 

" arcuatns 

" eonsobrinas , 

Holometoptta Angeliiii • 

Lichaa Jttkeail 

CheiruruB YolcaaoB^. ■• • . • 

" HercnriaB 

«* proUficoB (Chazy) 

• AmpliioB Bsmuuiei 

" JaUuB*.. 



« 

« 
* 

* 

* 
* 



« 

* 
♦ 

* 
« 



* 



« 
« 



* 



« 
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In the above list those found at Cow Head are placed in the column 
C. H., and those which oscur in Canada East (as well as Cow Head) 
C. E. The seven species of graptolites, with lAngula Quebeeenni^ occur 
onlj in the black slates ; all the others in the grey and white limestones. 
The three species with an asterisk before them are found in the next 
group of strata below. No one could compare the collections fix>m Cow 
Head with those of Point Levis and Phillipsburgh without some feeling of 
astonishmenti that m localities nearly a thousand miles distant from each 
other, there should be such a perfect identity^ not only in the fossils, but 
also in the character of the rock. The specimens, if mixed together, 
without their labels, could never be separated. Only a small collection 
was made at Cow Head ; and there can scarcely be a doubt that further 
examination will bring to light a greater number of species common to the 
two countries. 

This fauna, although, upon the whole, specifically distinct from the one 
next below, consists of the same types of trilobites, With the exception of 
Baihyunu Cordai and B. oonicuSj which are Calciferous species, as is 
also tho brachiopod Camerella ealeifera. There are two species, Amphion 
Sol and Endymumia Meeki, which are found in Division N, in Newfound- 
land, and not at Cow Head ; but they occur in the limestones of Pomt 
L^vis, which are of the same age as those of Cow Head. There are thus 
five common species, instead of three, as would appear by the above list. 

From Cow Head, Pomt L^vis, St. Antome, Stanbridge, Bedford, and 
Phillipsburgh we have in all 219 described species. Of these, the fifty-one 
species of graptolites described by Prof. Hall, and also Lingula Quebec- 
en$i$^ L, Irene j Oboldla detiderata and Shumardia gran\do%a have been 
found only in the slates and thin-bedded limestones interstratified in the 
slates. The other 162 species occur in the white and grey conglomerate 
limestones. That the slates and these peculiar limestones belong to the 
same group, is proved by their occurring together in widely separated 
localities ; although as yet we are unable to shew that any of the species 
are common to both. At Cow Head (7. Headi was found in a loose piece 
of grey limestone ; but it is not quite certain that the specimen belongs to 
the conglomerates. 

The evidence that the rocks at Cow Head m Newfoundland are of the 
same age as those of the L^vis formation in Canada East amounts to this — 
1, they are precisely the same in lithological characters, and — 2, out of 
the 34 species collected at Cow Head 23 are perfectiy identical with those 
collected at Point L^vis, Bedford, Phillipsburgh, and other typical locali- 
ties of the formation. There is, however, in Newfoundland an important 
series of strata, consisting of all the Divisions from I to mclusive, hav- 
ing a thickness of 2061 feet, lying below the Ldvis formation and above 
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the CalciferouB, which has not been recognized in Canada. It thus appears 
that the L^vis formation not only lies above the Calciferous, but more than 
2000 feet above it. Yet it holds a large number of trilobites of the Pots- 
dam type, and several species, such as Lingula ManteUi^ Oamerella caU 
ciferaj Bathj/urus Cardaiy B. eonicus, and Asaphits eanalisy which cer- 
tainly do occur in the Calciferous. 

In the foregoing general catalogue (ante pp. 866-370) there are 62 
species placed m Division P. But if we exclude from that Division all the 
species, except those collected at Cow Head, only those on the list on p. 
375 properly belong to it. The others should be placed m Division N. 



10. Fossils from various Formations in the Silurian and Devonian St/s- 
terns, 

PROTOZOA. 

Calathium Canadense. 





x 



Fig. 352. 



Fig. 351. 

Fig. 35l.»Ca/a/Atiifli CaiuuUtui, A vertical section of a small specimen, showing the 

interior of the cup and the apertnres of the radiating canals. 
Fig. 352.— sit/y^ojpofi^ prttmorsa. Vertical section of a specimen, copied from Roimib. 

Description. — Elongate, turbinate, expanding to the diameter of about 
one inch m a height of one and a half inches at the base, then becoming 
more nearly cylindrical. The cup is about one-third the whole diameter, 
and extends nearly to the base. The pores or canal-apertures are ovate, 
about eight in six lines of the length of each vertical row, and two in one 
line in the transverse rows. 

The specimen above figured has the cup empty, but does not show the 
structure of the walls, even in a polished section. Another specimen, a 
fragment three inches in length, shows, in a longitudinal firacture, that the 
radiating canals curve downwards, in proceeding to the exterior. 

This species probably attained a length of four or five inches, but only 
two fragments have been found. It differs from C. FitUmi (^antey p. 211) 

2 



378 

in having the pores, in general, one-fourth smaller, and firom C. Anitedi 
{ante^ pp. 210, 887) in having them larger. 

The above figure, 352, is copied from Boemer, who gives it to illustrate 
the internal structure of A%tylo9pongia prcemor$a^ a fossil sponge which 
occurs in the Lower Silurian rocks of northern Europe, and also, accord- 
ing to him, in rocks of the same age in Tennessee/ The structure of 
the inner wall of the cup is very much the same in both of the species 
above represented, but still I think they belong to different genera. In 
our species the walls are as completely reticulated to the depth of six 
lines, as in the inner surface of the cup itself. This is clearly shown by 
the fragment above mentioned. There is a great difference also in the 
general form of the two groups, the species of Calathium being elongate- 
turbinate like the corals Zaphrentis and Oyathophyllumy while ^ose 
figured by Dr. Rocmer are more nearly globular. The genus Aulocth 
piumy also illustrated by Rocmer, has some turbinated species, but the 
figures of the inside of the cup (of which several are given) do not show 
any perforations : their absence, however, in the figures may be owing to 
the imperfection of the specimens. 

Locality and Formation, — Mingan Islands ; Chazy limestone. 

Colleetor%. — J. Richardson, Sir W. E. Logan. 



Genus Rbceptaculites, Defirance. 




Fig. 353. 

Fig. 353. — Diagnun of the airaeture of ReeeptaculUe», u it would be shown in a reriical 
section through a sab-conical species, a, the a^tertare in the summit ; 
bf the endorhin or inner integament lining the central caTity ; r, the 
eetorhin or external integament ; n, the of oal potition of the nndena ; 
V, the great internal cavity. The unshaded hands running from the 
eetorhin to the endorhin represent the tubes. 

• Db. FBiDiVAjrD Ronum, DU /oi$iU Fauna dtr SUwritehm DUunal-Oftchiibi ron 
SadtvUz b€i Otit, in NUdtr^SchUiien, p. 10, pi. IT, fig. 6. 
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The stractore and zoolo^cal poention of ReeeptacvUUn have been more 
or less elaborately mvestigated bj Goldfuss, Eichwald, Roemer, Salter, 
Hall, and other eminent observers, and jet, owing to the imperfection of 
the materials, a great deal remains to be done before the varions ques- 
tions involved in the relations of this carious genus can be regarded as 
positively settied. Since the publication of Salter's paper in the first 
Decade of our Geological Survey, numerous specimens of several distinct 
species have been collected in the Silurian rocks of Canada, and I am, 
by the study of these, now enabled to furnish a few additional details. 
The principal new pomts are, the perforated structure of the internal inte- 
gument, the existence (in most, if not in all, of the species) of a great 
central cavity and an orifice in the upper side. The flat watch-shaped 
specimens which are usually figured as constitutmg the whole of the body, 
are probably only the basal portion of the body-wall of the discoid species. 

The genus may be described as consisting of organisms, which, when 
foil grown and perfect, are of a discoid, cylindrical, ovate, or globular 
shape, hollow within, and usually, if not always, with an aperture in the 
upper side. In or near the centre of the lower side there is generally to 
be seen a small rounded protuberance, indicating, most probably, the posi- 
tion of the primitive cell or nucleus from which the animal commenced 
its growth. In some species the lower side is more or less concave, and 
often the nucleus is not at all elevated above the surface adjacent thereto. 
Its place, however, in the absence of any other guide, may generally be 
found by observing the point towards which the spiral lines or rows of 
plates on the outer surface converge. The body-wall is of a somewhat 
complex structure. It consists of three parts, — an external and an 
internal integument, and, between these, the peculiar tubular or spicular 
skeleton presently to be described. The external mtegument may be 
called ^ the ectorhin,' and the internal ' the endorhin.' 

The ectorhin is usually composed of numerous small rhomboidal plates 
closely fitting together, and arranged in curved rows which radiate in all 
directions from the nucleus outwards to the peripheral margin of the base, 
and thence, ascending upwards, converge to the edge of the aperture in 
the upper side. Two or three of those rows of plates (the precise num- 
ber is not yet determined) originate in the nucleus, and, as they diverge 
from each other, new rows are introduced between them. The rows 
diminish, in number, again on the upper side according as they converge 
towards the apex of the fossil. The plates at and immediately around 
the nucleus, and also towards the centre of the upper side, are somewhat 
smaller than they are at the widest part or middle region of the body. It 
seems probable tiiat, in some of the species, this integument was of a flex- 
ible, coriaceous consistence. In others the plates were solid. In R* 



880 

oecidentalts (Salter), when silicified Bpecimenfl are treated with acid ike 
plates are easily separable, and, therefore, alUiough in close contact, they 
were not anchylosed together. 

The endorhin is also composed of small rhomboidal plates arranged in 
earring rows ; bat it differs fix>m the ectorhin in being perforated by 
nmneroos small circalar orifices, one of which is situated at each point 
where the angles of four plates meet. From the centre of each of the 
plates of this integument there radiate four small canals, one proceeding 
straight to the middle of each of the sides of the plate, where it communi- 
cates with a similar canal in the adjoining plates. Each one of these 
plates is, therefore, connected by these canals with the four plates in con- 
tact with it. The canals are excavated in the substance of the plates, and 
communicate with the central canal of the transverse tubes. The canals 
are not always perfectly circular, but are often flattened or irregularly 
circular. The endorhin varies greatly in the extent to which it is deve- 
loped. In some specimens the plates are well-defined and rhomboidal, 
with perfectly circular pores at the angles. In others the plates are not 
at all defined, the ectorhin being one continuous integument without 
sutures, but always with the full complement of pores. The latter in 
such specimens are not all circular, but are variously shaped orifices 
sometimes with rough edges. There are also specimens in which the 
endorhin consists of only a thin film, capping, as it were, the tubes and 
inclosing the canals, the pores being proportionally larger than they are 
in those with well-developed plates. The end of each tube, in these spe- 
cimens, forms an irregular, rounded tubercle instead of a riiomboidal 
plate. 

The tubular skeleton above alluded to consists of numeroas small, 
straight, rarely curved, cylindrical tubes or hollow spicula, placed parallel 
to each other and at right angles to the planes of the body-wall of which 
they form the greater portion. They connect, and at the same time keep 
asunder, the ectorhin and tiie endorhin. One of these tubes springs from 
the centre of each plate of the ectorhin : it is, at its base, or next to the 
ectorhin, very slender, but enlarges so as to attam its full thickness at 
about one-fourth of its length, and then remains at the same diameter 
throughout until it reaches the endorhin, by a ringle plate of which its 
inner extremity is, as it were, capped. The outer extremity of each tube 
has four small slender stolons, one proceeding to each of the four angles 
of that particular plate of the ectorhin from the centre of which it (the 
tube) springs. It there seems to form a connection with the stolons of 
the three adjacent plates whose angles meet at that point. The stolons 
are so arranged that one of them always points inwards towards the 
nucleus, and another on the opposite side of the tube outwards or upwards. 
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It 18 proposed to call these the radial stolons ; they form continuous Imes 
radiating in all directions away from the nucleus. The other two stolons 
of each tube project at right angles to the direction of the radial stolons ; 
they form circles round the nucleus, and may therefore be called the 
cyclical stolons. The connection of all these different parts may be better 
understood by studying the following figures. 



■Pi 



Fig. 354. 





Fig. 355. Fig. 356. 

Fig. 354.— A imaU portion of JR. occidentalit fhowiog the tubes. 

Fig. 355.^A part of the lower side of the tame species showing the nucleus and ector- 
hin. 

Fig. 356. — A fragment of the same, showing the endorhin, the pores at the angles of 
the plates, and the nucleus, which, on this side, is usuallj deeply con- 
care. 

At the lower side of fig. 854, is shown the ectorhin and the apertures 
in the hollow stolons, broken off in the specimen. The apertures are 
sUghtiy enlarged in the figure. In fig. 355, the usual aspect of the cen- 
tral portion of the lower side of this species is given. It will be seen that 
the greater number of the plates are not truly rhomboidal, but approach 
the form of a spherical triangle with two of the sides concave. This form 
of the plates frequently occurs. The convex side of such plates is always 
outwards towards the periphery of the fossil, and the acute angle formed 
by the two concave sides always directed towards the nucleus. This 
shows that the consolidation of the plates commenced at the nucleus and 
gradually extended outwards. In many specimens the plates are all per- 
fectly rhomboidal, and in such they may have solidified simultaneously all 
over the body. One comer of the specimen at a is represented as denuded 
of the ectorhin, showing the various markings beneath, which will be here- 
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after explained bj other figures. By fig. 856 is represented the ordinary 
appearance of the endorhin of silicified specimens when cleared of the 
limestone matrix by treatment with acid. Although the pores have been 
seen in this species only, yet it seems quite probable that they occur in 
all others of the genus. 

In the diagram fig. 357 the tubes are placed proportionately much 
farther apart than they are in any known species, in order to exhibit the 
structure with the greater clearness. The endorhin is drawn as if it were 
transparent to show the position of the tubes beneath it. The dotted lines 
give the outlines of the upper portions of the tubes, and also define the 
course of the endorhinal canals, — four radiating firom the top of each tube. 
The endorlunal pores— one situated at each of the points where the 
angles of four plates meet — ^penetrate through the endorhin into the space 
' between the tubes, and not into the tubes themselves, as might be sup- 
posed from a superficial examination. In the ectorhin the rough lines k 
represent the sutures between the plates ; and it will be observed that 
they have the same direction as the endorhinal sutures in the upper part 
of the figure. The stolons have not the same direction as the endorhinal 




Fig. 857. 

Fig. 357.-~Diagram to ezpUin the stnictare of the body-wall of Recq>iaculitet ; 6, the 
endorhin ; c^ the ectorhin ; d, sntore between the plates of the endorhin ; 
e, endorhinal pore ; /, endorhinal canal ; g, radial i tolon ; A, cyclical 
f tolon ; kf sutare between the plates of the ectorhin. 



canals, but are, as it were, turned one-eighth round, so that the two direc- 
tions are inclined to each other at an angle of 45^. The stolons run along 
the inner surface of the ectorhin, but the endorhinal canals are excavated 
in the substance of the endorhin. The space between the tubes is almost 
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always filled with the rock of the same kind as that in which the fossil is 
imbedded. In perfect specimens, the rock, while it was still in the con- 
dition of sofk mud, most have found its way through the aperture in the 
upper side into the great central cavity, and thence through the endorhi- 
nal pores into the spaces between the tubes. In general the upper side or 
vault, as it may be called, over the central cavity is not preserved, and 
the specimens then consist of the whole or a portion of the base with the 
nucleus, as in fig. 855. These are also filled with matrix ; the soft ooze 
having entered not only through the pores, but also through the broken 
margin. It is probable that the animal lived with its base partly buried, 
a portion of the vault with the aperture projecting above the surface of 
the mud. During the life the central cavity was perhaps kept free from 
sediment by currents of water which the animal had the power of exciting. 
But as soon as the currents ceased (with vitality), the mud would enter 
freely. The vault would also soon fall to pieces, and the fragments of all 
those mdividuals of which it (the vault) projected above the surface of 
the sediment would be soon scattered, while the partly buried base would 
be preserved. 

The specimen represented by fig. 858 is a fragment of the ectorhin of 
a. ealeiferuSj from the Calciferous formation, Mingan Islands. It shows 
only the inner surface on which the stolons are still preserved, but the 
tubes are worn nearly to their bases. It is rare to find- specimens in that 
condition ; and this one was not suspected to be a HeceptacuUtea for several 
years after its discovery, until a large portion of the base of an individual 
of R. occideTUalii was found, which, by having been slowly weathered 
down from the upper side, retains the ttibes over an area of several 
square inches, while a considerable space around the nucleus is covered 
with the squares formed by the stolons, precisely as m this example. 
Fig. 859 is a cast of the inner surface of the ectorhin of B. Oweni (Hall), 
from the Lower Silurian rocks of Illinois. The integument itself is totally 
removed. The vertical lines are the impressions of the radial stolons, 
while the more irregular and slightly curved transverse lines are the 
imprints of the cyclical stolons. The dark points are the apertures of the 
cylindrical perforations in the rock once occupied by the tubes now entirely 
removed. On following any one of the lines, it will be seen that there is, 
between every two of the orifices, a point where two of the lines cross 
without an orifice at their intersection. Each one of these marks the 
point where the angles of four plates met. Four stolons also met at each 
of these pomts. This will be readily understood by comparing fig. 857. 
In specimens in this state of preservation we see no traces of the sutures 
between the plates, as the whole substance of the ectorhin — ^plates, sutures, 
and all — ^is destroyed. 
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Fig. 358. 



Fig. 360. 





Fig. 359. 



Fig. 361. 



Fig. 358. — Fragment ofR. ealcifenUf showing the inner larface of the ectorhin with the 
BtoloDS remaining, bat all other parts worn awaj. 

Fig. 359. — A cast of R. Oweni^ showing the impression of the inner surface of the ector- 
hin. 

Fig. 360.— Te/rogtmil Murehiionii (Eichwald) rednced. 

Fig. 361.— A portion of 360, natural size. 

Fig. 860 is a reduced outline of Tetraganis Murehiionii^ from Eich- 
wald's ^ Urwelt Russlands,' pi. iii. fig. 18. It does not show all the lines 
given in the ori^al figure, as thejr could not well be represented on so 
small a scale. Fig. 861 is the upper part of the same figure, of the size 
of the original. The vertical lines are the impressions of the radial sto- 
lons, and the finer transverse lines the grooves of the cyclical stolons. 
By comparing fig. 359, it will be seen that the grooves in both figures 
have precisely the same arrangement ; that is to say, the dark points, 
representing the openings of the cylindrical cavities, once occupied by 
the tubes, occur at each alternate crossing of the grooves. It would 
appear, therefore, that Eichwald's genus Tetragtmis was founded on a 
species of lieceptaculiteSf with the ectorhin removed. The genus hcha" 
dites also exhibits very similar markings, as may be seen by comparing 
the figures of/. Koenigii (Murch.), on pi. 12, ^ Siluria/ and the follow- 
ing of R. Canadeiuii. 

The specimen represented by fig. 862 has been figured by me in the 
Geology of Canada, p. 809, under the name of Ischadites Canaderms, 
It is the cast of the inner 8urfiEu:e of the ectorhin, and differs remarkably 
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from the similar specimen of B. Oweni {antey fig. 859). It is deeply 
pitted all over with sub-quadrangular or rhomboidal depressions, the form 
of each cavitj being such as would be made by the impression of a small 
four-sided pyramid. In the bottom of each is a small rounded orifice, 
from which radiate three grooves to three of the angles of the square. 





^j^ 



Fig. 363. 




Fig. 362. 



Fig. 364. 



Fig. 362. — R, Canaderuii (Billings), a cast of the inner surface of the ectorhin. 

Fig- 363. — R, Jontti, a polished section through a nearly perfect specimen, showing 

the central caritj and the aperture at the top. 
Fig. 364.— A. lowtruii (Owen), a weathered section through a specimen, showing the 

aperture and the central carity imperfectlj. 

These, I have not the least doubt, are the grooves of three of the stolons. 
The absence of the fourth stolon may be accounted for in this way. 
Among the detached silicified tubes of R. occidentalis which are found in 
the sediment left at the bottom of the vessel, after dissolving specimens of 
limestone holding these fossils in acid, numerous specimens have been col- 
looted with only three stolons in contact with the plate or at the end of 
the tube, but with the fourth a small distance from the end. It is evident 
that in casts of the inner surface of the ectorhin of specimens with all the 
tubes thus constructed, there would be only the three grooves of the ter- 
minal stolons visible on the surface, the fourth being buried beneath the 
surface. I have also ascertained that this fourth stolon is in i2. occiden- 
talisy one of the radials, and always when it can be seen in BttUy the one 
pointing outwards away from the nucleus. 

Fig. 363 is a vertical section of R. Joneriy a small species which occurs 
in the upper part of the Lower Helderberg rocks of Gasp^. The shaded 
bell-shaped area is the central cavity. It is distinctly observed in several 
others of the same species. It will be seen that the body-wall in the vault 
above and on the sides of the cavity is thicker than it is in the base, but 
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the tubes are much more slender. They here assume the form of the 
elongated connecting spicula of the true sponges. Fig. 864 is a similar 
section, through a specimen of 22. lowensis from the Trenton limestone at 
Ottawa. At a, the central cavity is distinctly shown, filled with the grey 
limestone matrix, which has also found its way between the tubes in the 
base of the fossil. The shaded portions ii are replaced by a reddish 
magnesian spar. The under side of the specimen is deeply concave, and 
the peripheral margin is so convex as to resemble a cylinder coiled into 
a ring. The aperture in one specimen of H. Jonm is rounded, and 
resembles the umbilicus of an apple. 

The figures given by different authors of foreign species show a consi- 
derable range of variation in the general form, and apparentiy also in the 
structure of the body-wall. The details given in this paper have been 
made out principally by the study of numerous specimens of jB. occidenr 
talisy which is undoubtedly congeneric with R, Neptuni^ the typical form 
of the genus. In others, such as ^etragoniB sulcata and T. parvtpara 
(Eichwald), there appears to be a transition to species in which the ector- 
hin was a soft coriaceous integument, not distmctiy plated, although con- 
nected with the interior by tubes or spicula. The genus TeiragonUy 
instead of becoming obsolete, might be retained for some of the species 
which have a structure difierent from that of R. Neptuni. 

As to the zoological rank of Receptaculites there yet remains much 
diversity of opinion. At the present time the most ably supported view 
is that which places the genus in the Foraminifera near Orbitolites. Seen 
in this light, the diagram at the head of this paper would represent the 
soft and not the hard parts of the animal. If this be the true interpreta- 
tion, then we must suppose that outside of the ectorhin there was a layer 
of shell, and another layer covering the endorhin, or lining the great cen- 
tral cavity. All the space between the tubes was also a compact mass of 
shelly substance similar to that of the Foraminifera. But not a vestige of 
any such shell has ever been discovered. The space between the tubes 
is invariably filled with the same kind of rock as that m which the speci- 
mens are imbedded, while all that is, in this paper, described as constitu- 
ting the skeleton is in the same mineral condition as are the hard parts of 
the corals, crinoids and molluscs found buried in the same beds. In the 
ordinary limestone, whenever the solid portions of the other fossils are 
replaced either by calcareous spar or sUica, or partly by one and partiy 
by the other, the skeleton of Receptaciditet is aJways found connverted 
into the same mineral substances. And again in the magnesian limestones, 
where the hard parts of fossils are, in general, totally removed, so that 
the cavities once occupied by them renuun empty, we find ReceptaeuUU$ 
in the same condition. We have not the tubes themselves, but only the 
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cylmdrical perforations in the rock which they at one time filled, while 
the existence of the stolons is only indicated by grooves such as those 
represented in figs. 859, 862. These facts seeem to prove clearly that . 
the space between the tubes was not filled with shell substance, but either 
empty, or entirely, or partly full of soft matter, which was immediately 
dissipated after the death of the animal, and its place occupied by the 
soft mud in or on which the creature lived. Were it otherwise, we would 
now find the space in question a compact mass of calcareous spar or amor- 
phous silex, while the tubes (or cells as they would be in that case) might 
be filled with limestone. In the magnesian specimens the ectorhin seldom, 
if ever, remains ; and in species with flat plates the form (of the plates) 
can rarely be made out, the only markings on the surface being the 
grooves of the stolons. But where the plates were deeply concave the 
position of the sutures is indicated by more or less strongly elevated ridges 
enclosing rhomboidal depressed spaces with a tube cavity in the centre. 
Fig. 862 represents a fragment of R. Canadensis in that state of pre- 
servation. The rhomboids in this case are not the plates themselves, but 
only their impressions. In describing such specimens, the tubes are 
sometimes spoken of as having rhomboidal openings, but this is an error ; 
the tubes when perfect, as can be proved by hundreds of specimens, are 
not open at all, but completely closed, at one end by the ectorhin and at 
the other by the endorhin. They all, however, communicate with each 
other through the stolons and endorhinal canals. 

Were the tubes of JReceptaculites to be closely crowded together so that 
their walls would everywhere be in contact, and no space between them, 
then the structure would be similar to that of OrbitoliteSy but with the 
system of connecting stolons arranged on a different plan. The genus 
would then also closely resemble Daetylopora ; but I do not yet see that 
the evidence is sufficient to prove clearly that the tubes are strictly the 
homologues of the cells of any group of the Foraminifera. They appear 
to me to be more nearly related to the connecting spicula of the Spongid». 
Each tube with its cylindrical shaft, and plate at each extremity, resembles 
not remotely a birotulate spiculum. Or it might perhaps with more pro- 
bability be described as consisting of two spicula imitod at their points. 
Thus the ectorhinal plate with the four stolons may bo a peculiar form of 
the foliato-peltate spicula, of which many different kinds aro figured by 
Bowerbank. The cylindrical shaft may be a spiculum approachmg the 
acuate or acerate varieties with its pomt inserted into the nucleus of the 
foliato-peltate spiculum. Most sponge spicula are hollow ; and we know 
how often it happens in the structure of the animal kingdom that organs 
may at one time subserve one function, and elsewhere a very different 
function. The cylindrical cavity, which in the spicula of the ordinary 
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sponges seems to be ftinctionless, may in HeceptaeuUtes be transformed 
into a canal for the transmisnon of fluids. But although the cavities of 
all the tubes in Receptaculites communicate with each other through the 
endorhinal canals, and perhaps through the stolons also, they may not 
constitute a canal-system. The so-called tubes are extremely slender, 
and may be solid in some species. 

On comparison it will be found that the general form of Reeeptaculitei 
and structure of its body-wall are almost precisely that of the seed-like 
body that plays so important a part in the development of SpongiUa, 
This consists of a small ovate or spherical sac with an aperture on one 
side leading into the cavity within. The enclosing wall consists of a coria- 
ceous membrane on the outside of which there are arranged, perpendicu- 
larly to the surface, numerous small birotulate spicula, exactly as the tubes 
of IleeeptaeulUes are arranged on the endorhin. The outer extremities 
of these spicula give off at right angles a number of small' spines corre- 
sponding to the stolons above figured. These spines coalesce, and (if I 
understand the figures rightly) become connected together, so that they 
form by their union a plate similar to that of HeceptaeuUtes y only that it 
is hexagonal. The plates of all the spicula enlarge until all come into 
contact, and thus an outer tesselated integument corresponding to the 
ectorhin is formed. In this stage a section through the seed-like body 
shews an inner integument (or endorhin), and an outer plated integument 
(or ectorhin), the two being separated and at the same time connected 
by the pillar-like cylindrical shafts of the spicula representing the tubes of 
Receptaculit^B. The space between the tubes is, according to some 
authors, filled with a gelatinous silicious matter ; but Bowerbank says he 
did not detect this substance in the specimens examined by him. This 
little sac or cell is a Receptaculites in miniature, and it is also one of the 
embryonic stages of a sponge. When wo consider that the full grown and 
adult individuals of many of the long extinct tribes of animals never 
attained in their structure a more advanced organization than that exhi- 
bited by the embryos of orders living at the present day, it does not seem 
surprising that we should find in the palsDozoic rocks a sponge which 
although often of large size, never became more highly developed, than is 
the recent genus Sponffillay when it has only advanced to the sao-like 
stage above described. It is not intended to assert here positively that 
Meceptaeulites is a sponge, or to determine the question of its zoological 
rank one way or the other, but only to direct attention to such peculiari- 
ties in its structure as appear to mo worthy of being taken into account in 
the investigation. 
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Rbceptaculites Jonbsi. (N. 8p.) 

b 





Fig. 365. 

Fig. 365. — RiCipiactUitet JotuH, a, side view; 6, view of the base. Owing to the 
peoaliar condition of preserrationi the groores of the stolona are imper- 
feetljr seen in this specimen. They are well shown in the fragments of 
other indiriduals collected in the same bed with the one here fignred. 

JDescriptum. — The specimens of this species that have been as yet col- 
lected are small, turbinate, or depressed conical bodies, from one to two 
inches across, and from six lines to one inch in height. The broadest ex- 
tremity, supposed to be the base, is usually curcular, sometimes ovate, gently 
concave, and with an obtusely rounded margin all round, the thickness of 
which is from three to five lines. The smaller extremity, or the upper side, 
is a depressed cone, with an apical angle of 110^ to 130^, with an irregularly 
rounded truncated apex. The grooves of the radial stolons, as shown in 
the cast of the interior of the ectorhin, radiate straight outwards to the 
margin, and run upwards over the rounded edge. There are here (on the 
peripheral edge) four or five grooves in a width of three lines. The grooves 
of the cyclical stolons are closer together, there being about nine in the 
width of three lines. From the margin to the apex both systems of grooves 
become more crowded together, and, at the apex, the ectorhin appears to 
have been of a somewhat pliable, coriaceous integument. At the apex there 
are indications, in all the specimens which have this part preserved, of a 
small irregularly rounded aperture, which is usually depressed, in form, 
somewhat like the umbilicus of an apple. 

Several specimens have been collected wluoh show the mtemal cavity. 
It varies slightly in form in different individuals, but is, in general, bell- 
shaped, as represented in fig. 363. (anUj p. 385.) 

None of the specimens yet seen have the ectorhin preserved, and the 
form of the plates is not, therefore, yet known. Dedicated to (the eminent 
English naiondist) T. Rupert J ones. 
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Locality and Formation. — Cape Gasp^, in the upper part of the Lower 
Helderberg groap, in beds holding a mixture of Upper Silurian and Devo- 
nian fossils. 

CoUector.— Prof. R. Bell. 

CLASS UNCERTAIN. 
Grenus Pasceolus, Billings. 





Fig. 366. Fig. 367. 

Fig. 366.— P. HallL From the Middle Silarian, Antieosti. 
Fig. 367.— P. gtobosuif Trenton limeitone, Ottawa. 

The fosfflls of this genus are of an ovate or globular form covered with 
an integument of small polygonal plates (?) and with one or more circular 
apertures. Two species are at present known to occur in the Silurian 
rocks of Canada, both of which are above figured. 

P. Salli is of an ovate form, from one to two inches in length and 
about one-fourth less, in width. At one end there is a narrow prolonga- 
tion which, most probably, constituted the pedicle by which the body was 
attached to the bottom. No trace of any other point of attachment, can 
be seen ; and it is almost certain, therefore, that this smaller extremity is 
the base. A little below the mid-height of the body there is a small cir- 
cular elevation which appears to mark the place of an orifice ; but as the 
mtegument is not preserved in this part, it cannot, at present, be posi- 
tively determined whether there was an aperture here or not. All that 
can be said is that there appears to have been an orifice where this eleva- 
tion occurs. The specimens collected are all casts of the interior, but of 
the one figured a portion of the integument remains attached to the 
matrix. It is about one-third of a line in thickness, of a translucent, 
homy color, the surfiice covered with minute corrugated wrinkles just 
visible to the naked eye. No sutures can be distinguished, and the form 
of the plates can only be made out as so many obscure convexities on the 
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outside. Bat where the integument is removed the cast shows the place 
of the sutures most distinctly, and that the plates were deeply concave on 
the inside. The polygonal spaces, in the above figure, represent only the 
outlines of the casts of the inner surfaces of the plates, and, as those are 
deeply concave, of course the whole surface of the cast of the fossil is 
covered with small convex elevations. In some places these are so exceed- 
ingly convex that they present the appearance of a mass of small globular 
cells just so much pressed together as to produce the hexagonal outline 
along the boundary of contact. Many of these elevations have a small 
round knob in the centre with an obscure ridge radiating to the middle of 
each of the sides, where they meet similar ridges from the other convexi- 
ties. These markings are very obscurely developed, and in some places 
cannot be seen at all. 

P. globosns only differs from P, HMi in being larger and of a spheri- 
cal shape. The specimens are sometimes three inches across, but the 
common size is about two inches. They are, usually, more or less com- 
pressed and distorted, in general of a hemispherical shape, the base flat- 
tened as if the body had been a soft globular sac of matter which had 
settied down by its own weight. They are, however, occasionally found 
of a nearly spherical form. On one side (the flattened ude) of a speci- 
men in the cabinet of Dr. J. A. Grant, of Ottawa, there is a small eleva- 
tion which may have been the point of attachment No orifices have yet 
been made out, but it must be observed that no specimen has been col- 
lected in which the whole of the surfietce can be examined. None that I 
have seen have a vestige of the integument remuning. The plates (or 
rather their impressions) are, in these specimens, for the greater part, 
strongly convex and precisely like those of P. ffalli, only larger. In 
some they are partly concave and partly convex or flat Individuals also 
occur which have them either convex, all flat, or all concave. Yet as 
these occur together m the same localities, I think them all one species. 
They have, as yet, been found only at the city of Ottawa in the l^nton 
limestone. 

In one piece of shale scarcely a yard square, I collected about fifty indi- 
viduals, but although they occur thus abundantiy in certain spots, good 
specimens are exceedingly rare. 

This genus was first described by me in the Report of the Geological 
Survey of Canada for 1857, p. 842, and placed among the fossils of uncer- 
tain class. The two species above figured are also there described. 
They have been on exhibition in the cases of our museum for the last ten 
years, and have been examined by a great many of the naturalists of all 
countries. But I do not think we yet know to what class they belong. 
P. ffalli and I^chaditeM Canadenm are figured on p. 809 of the Geology 



of Canada, as members of the Tunicata. The latter, however, is a trae 
Heeeptaeulites. It is barely possible that the former may be a tonicatey 
but we have no positive evidence that it is. 

Eichwald, in his Lethaea Rossica, has described and figured two species, 
Ojfcberinm Spaskii and 0. exilis, which appear to me to be either con- 
generic with our two, or, at least, to belong to the same fiunily. Both of 
Eichwald's species are small globular bodies covered with hexagonal or 
pentagonal plates. The pktesof C. Spaskii have a tubercle in the centre 
and a number of obscure rounded ridges radiating to the sides. He sajs 
there is a small oral orifice on one side, and on the side opposite, a rudi- 
mentary pedicle. One of his figured specimens is covered with a tubular 
incrustation consisting of small cells which he considers to be a part of 
the integument itself. It may be, however, a coral. A fragment of one 
of the specimens of P. Hdlli from Anticosti is incrusted in precisely the 
same manner with what I take to be a species of Stenopora. Eichwald 
places his genus among the Cystidea ; but the more general chanicters, 
such as a jointed crinoidal column, the arms or pinnulae, and the peculiar 
orifices which characterise aU true Cystideans, are not forthcoming. It 
is barely possible that his view may be the correct one. 

The fossil called Sphoeronites teMselatas (Phillips), from the English | 

Devonian rocks has the surface covered with hexagonal plates, and ' 

resembles, in general aspect, a species of Pasceolus, Mr. Pengelly has 
figured a specimen in the Geologist, vol iv, which shows the interior, 
covered with a net-work of vertical and horizontal ribs, giving the appear- 
ance of the inner surface of the specimen of HeceptaculiteB ealciferuB 
above noticed. He proposes a new generic name, Spfuerosponffiaj for it. 
If the specimen figured by him be truly of the same species as that I 

described by Phillips, it would seem that an internal structure like that of 
ReoeptacuUicB is not inconsistent with an integument of hexagonal instead 
of quadrilateral plates. I do not see, however, how the net-work figured 
by Mr. Pengelly can be made to fit hexagonal plates in the way that the 
squares formed by the stolons of Heeeptaeulites are adjusted. 

M. M. Edwards and Haime have referred Eichwald's genus CydocrinuM 
to the Zoantharia. Whether they are right or not with regard to the 
Russian species, I can most confidently assert that PaseeoluB is not a 
coral. It may be allied to EeceptaeuliteSy but its true zoological position 
is quite undecided at present. 
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ECHINODERMATA. 
Pbtrastbr bbllulus. (N. gp.) 




Fig. 368. 
Fig. 368.— Pf/ra«/<r beUului. Under side. 

Lescriptian. — ^Deeplj stellate, about eighteen lines across ; disc five lines 
wide ; width of rays, at the base, half the width of the disc, uniformlj 
tapering to their extremities ; ambulacral grooves, narrow and deep, witli 
about thirty adambulacral plates on each side. These plates are strongly 
convex and nearly square. Outside of these there is a row of mar^nal 
plates, which appear to extend to the extremities of the rays, but on this 
point there is doubt, as the specimen is not perfect. There appear to be 
one or two small disc plates between the margmal and adambulacral plates 
just outside of the oral angles. 

Locality and Formation. — Township of Grimsby ; in the Niagara shale. 

CoUeetar. — Johnson Pettit, Esq., Grimsby, C. W. 



Ctcloctstoidbs Huronbnsis. (N. sp.) 




Fig. 369. 
Fig. 869.— Cyelocyatoticf HwnmtmtU, 

I>e9€riptian. — ^Tho only specimen of this species that has been collected 
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is sixteen lines across, and had, when perfect, ahont sixty mar^al plates, 
of which forty-six are preserved. 

It closely resembles both &. HaUi and G. Davidi^ but has a larger 
number of mar^al plates, the former having thirty-six and the latter 
about fifty. 

Locality and Formation. — ^Rabbit Island, Lake Huron ; Hudson River 



group. 

Collect4>r.—VTot R. Bell. 



GASTEROPODA. 

Ohitok Canadensis. 



a tt c 

m^m mm ^Kk SBf^ 



Fig. 370. Fig. 371. 

Fig. 370.— C%i/on Canadtntu, a, Tiew of the npper side of one of the termi- 
nal plates ; 6, side view of the same ; c, underside. 
Fig. 311,-^Metoptoma MonireaUruii. 

Description. — ^The terminal plates of this species are, in form, like one- 
half of a hollow cone with an acute apex. The anterior mar^ (assuming 
this to be the posterior plate) is straight in one specimen and sUghtly un- 
dulated in another, and is so convex as to form an uniform arch equal, very 
nearly, to a semicircle. The anterior angles are narrowly rounded. The 
upper side in one specimen has an obscure lobe along the middle, and is 
covered with fine strisd parallel to the anterior margin. Just in front of 
the apex, on the under side, there is a thin* plate, as shown in fig. a. 

Locality and Formation. — ^Pauquette Rapids, on the River Ottawa ; 
Black River limestone. 

Collector. — E. Billings. 

Mbtoptoma Montrbalensis. (N. sp.) 

Fig. 371. 

Description. — ^Acutely conical ; apex a little in advance of the centre ; 
base obtusely elliptical, the antero-posterior diameter a little the longest. 
On a side view the outline is gently convex from the apex to the posterior, 
and concave to the anterior margin. Surfiwse, when perfect with fine ver- 
tical striae running from the apex to the margin, and with both fine en- 
girdling striae and obscure undulations of growth parallel to the base. In 
most of the 'specimens the fine striae are not perceptible. 
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This species varies greatly in the elevaiion. In some fhe height is only 
about one-half the width of the base, while in others the height and widili 
are equal, with every intermediate stage. 

Locality and Farmatian. — ^Montreal ; Chazy limestone. 

CoUeetor.—T. C. Weston. 



11. — SpecUsfrom the Quebec Chroup^ pvhlished in 1860. 

In order that descriptions of all the species of trilobites of the L^vis 
formation may appear in this volume, it is thought advisable to republish 
those described in the Canadian Naturalist and Oeologist. This will be 
found to be convenient for those who may not have access to the volumes 
of that journal. 

(From the Canadian Naiuraliit and Geologist, vol. v, Jugmt I860.) 

^^ On examining the specimens recently collected at this locality (Point 
L^vis), I find some evidence of several groups of species, each occurring in 
a rock somewhat different in appearance from that which contains the 
others. It does not seem improbable, judging from the Ssict that all the 
three varieties of limestone occur in close proximity to each other, that 
these species may yet be found more or less intermingled in the same beds, 
but for the present it is best to keep them separate. I shall designate the 
rocks simply as limestones Nos. 1, 2, 8, and 4." 

The genera coUected in each are as follows : 

The species were collected by Sir W. E. Logan, the late John Head, 
Esq., Dr. T. S. Hunt, Prof. R. BeU, and J. Richardson. To save space 
I shall not repeat the locality and formation after each description. 



Fig. 372. Fig. 373. Pig. 374. 

Fig. 372.— wtfgiu>t<ii« Jmtrieanui; a, the tail ; h, the head 7 Both a little magnified. 

Fig. 373. — JgnoMtuM Orion, Nataral lixe. 

Fig. 374.— siffiotf iw Canadtmit ; a, the tail ; fr, the head ? Both magnified. 

NoTi.— wtfU thi ftgum in this articU art ofths natural m«, unkss otkerwist sptcifUd. 
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Deseription* — Head oblong semi-oyal, rather stron^j conrez, most 
elevated at the poeterior cme-foarth of the length, thence descendUng with 
a depressed convex slope in all directions to the mdes and front; margin 
with a very narrow projecting border. The glabeUa is elongate oval ; 
width, one-third that of the whole head ; length, rather more than two- 
thirds the length of the head. It has two transverse furrows which com- 
pletely or partially divide it into three segments. The anterior farrow 
extends all across at one-third, or a little more, of the length firom the 
front. The posterior furrow is intermpted in the middle and is only dis- 
tinctly seen on each side, penetrating one-third the width, while its position 
is a little in advance of the posterior third of the length of the glabella. 
The space between the two inner extremities of the posterior furrows is 
occupied by a low conical tubercle, with the apex directed backwards. 
At each side of the glabella at the posterior extremity there is a small 
triangular lobe. The glabella is defined all round by a very narrow 
groove, just distinctly visible to the naked eye, and from the apex a similar 
groove runs straight to the middle of the front marg^. The surface is 
ornamented by from fifteen to twenty irregular, slightly impressed, radiat- 
ing rugose striae. 

In the pygidium the posterior segment of the median lobe is equal to 
the two anterior in size ; and there are no triangular lobes at the anterior 
margin. The tubercle is well developed, and its backward sloping apex 
reaches nearly to the posterior furrow. It seems to divide the two anterior 
segments, so that each has a sub-quadrate lobe on each side. The surface 
is striated like the head. Two heads and one tail have been found. 

Length of the tail three lines and one-fourth ; of the largest head, three 
lines, and of the other, two lines and three-fourths. The width is about 
equal to, or a little less than the length. 

The contour appears to be not a regular semi-oval ; the sides and tormi- 
nal margins being only gently convex, and the angles broadly rounded. 

The structure of the tail is similar to that both of A. tardu$ (Barrande]) 
and A. glabratuB (Angelin) ; but in these species the median lobe of the 
head is smooth, and consists of one plate only, without furrows. 

It may be that the tail above figured belongs to a difierent species, but 
even if that should be the case, it is specifically distinct from A. tardus and 
A. glabratuSy for these are both smooth, while ours is striated like A., ex- 
sculptuB (AngeUn), and besides the proportions of the parts are sufficiently 
different to be of specific value, especially when the character of the sur- 
face is taken into account. A. tardtu and A, glahratuM both belong to the 
upper part of the Lower Silurian. A, exseulptus to Angelinas Region B, 
which is the upper division of the Primordial Zone m Sweden, 

In Limestone, No. 1. 
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Agnostus Orion. (N. sp.) 

Fig. 373. 

Description.-^Jjen^h and breadth about equal, sub-circular, convez, a 
very narrow mar^n all round, glabella not quite two thirds the whole length 
very convex, a transverse furrow at one third the length from the apex, a 
smfdl triangular tubercle at each side next the posterior edge ; no tubercle 
visible on the top of the glabella. A fissure from the apex of the glabella 
to the anterior margm. Length two lines. 

This species only differs from A pisiformis as figured by Salter in the 
8rd Edition of Siluria by having the glabella proportionally shorter. 

Limestone, No. 1. In No. 2 there are two specimens of an Agno»tus 
which resemble this species, but more are required to decide whether they 
are identical or not. 

Agnostus Canadensis. (N. sp.) 

Fig. 374, a. h. 

Description. — Head, obtusely oblong, semi-oval ; width, a little greater 
than the length ; a concave bonier nearly as wide as the glabella all round. 
Glabella in width, less than half the width of the head, and in length a httle 
more than two-thirds the length of the head : a triangular tubercle on 
each side of the neck, and a transverse furrow a little in advance of the 
mid-length ; the tubercle is obscure, and appears to be indicated by the 
small indentation forward in the middle of the transverse furrow. 

The specimen represented by Hg. 874 a, is provided with a tubercle, but 
I cannot see in which direction the apex is directed, and consequently am 
unable to say whether it is a head or a tail. It has the broad margin of 
Fig. 874 6, and I think therefore it belongs to the same species. The seg- 
ment next the thorado extremity is a little less than one-third the .whole 
length, and about one-third the whole width. The posterior segment is largo 
and convex, extending quite to the concave border, where it is fiill one-half 
wider than it is at the suture between it and the smaller segment. The tu- 
bercle b situated in the transverse suture, and makes a small indentation 
in the edge of the burger segment. 

Length of the specimens, about two lines. 

Limestone, No. 1. 
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CONOOEPHALITES ZeNKERI. (N. Sp.) 




Fig. 375. 
Fig. 376. — Conoeephalitii Zenkeri. 

Description. — Length apparently about two inches. Head very convex 
nearly semi-circular, with a strongly elevated thin sharp mar^ all round 
the front and sides, and just within this a wide deep uniformly concave 
furrow, the width of which is equal to about one third the length of the 
glabella. The posterior margm is strengthened by the neck segment which 
extends the whole width of the head, and becomes much elevated on ap- 
proaching the outer angles. Glabella conical, very convex, most elevated at 
about the mid-length, with a well defined neck furrow, the posterior lateral 
furrows directed obliquely forwards at an ahgle of 45^ with the longitudi- 
nal axis of the body, their inner extremities separated from each other by 
full one third the width of the glabella ; the posterior lobes sub-triangular, 
their anterior angles situated at nearly one third the length of the glabella 
forward excluding the neck furrow and segment; the middle lateral fur- 
rows represented by a small depression or indentation on each side situated 
on a line drawn across the head passing through posterior half of the eyes ; 
in front of these a much smaller indentation on each side representing the 
anterior furrows. The eyes are small and conical, situated on a line cross- 
ing the glabella at one half the whole length of the head, their distance 
from the glabella equal to one-third the width of the neck segment ; ocular 
ridge extending from the eye forward to a point situated a little in advance 
of the anterior lateral indentation or furrow of the glabella. From the eye 
a strong ridge runs outwards to the margin of the head in two of the spe- 
cimens, but in another it is not seen. Between the eye and the posterior 
margin, and situated near the posterior lobe, on each side is a large sub- 
semicircular tubercle. This elevation is very slight in the small specimens. 
The surface of the glabella and cheeks adjacent thereto are apparently 
smooth, but the whole of the concave border around the head is ornamented 
with fine rugose striae distinctly visible to the naked eye. 

Length of head in largest specimen seen eight lines ; length of glabella 
six lines ; width of head fifteen lines ; width of glabella four lines ; distance 
between the eyes nx lines. 
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Thorax and pygidiumninknown. I have not ascertained whether the pos- 
terior angles of the head are rounded or produced into spines. 
Limestone No. 1. 



Genta Dikblooephalus. Owen. 

In the species which I have referred to this genus, the general form and 
aspect of the glabella and pj^dium and the course of the facial suture are 
the same as in D. Mimvesotenris the type of the genus, specimens of which 
I have before me from the sandstone of the Western States. From nume- 
rous fragments of D. Oweni exhibiting the underside of the head, I have 
ascertiuned that the facial suture does not separate the cheeks from each 
other by cutting the fold of the mar^. The head is therefore composed 
of three pieces only, — the glabella, hypostoma and united cheeks. This 
separates the genus from Proetu$j some species of which, such as P. stri- 
atu9 (Barrande) have an expanded front margin and a spinose pygidium 
very like those of 2>. magnifies. The head of Proetus consists of five 
pieces. The hypostoma found associated with our specimens is much like 
that of ProetuSj and it is also not unlike that of Ogygia. According to the 
figure givin in Siluria, plate III, fig. 2, representing the sub-marginal fold 
of the cephalic shield, and the hypostoma attached thereto of Ogygia 
Buchiij the structure of the head of Ogygia must be the same as that of 
Dikelocephalus. The affinities of the two genera are still further indicated 
by the form of the glabella. 

DiKSLOCEPHALUS MAQNIFIOUS. 

Description. — ^Eight or nine inches in length. Head large with a short 
broad obtusely conical depressed convex glabella, in front of which there 
is a broad flat margin with from five to eight obscure radiating ridges. 
The neck furrow is represented by an obscure shallow groove which is 
visible in the middle two-thirds of the width, but dies out before reaching 
the sides of the glabella. In front of this there are from one to three 
shallow pits or figunt depressions on each side of the median line represent- 
ing the glabella furrows. A Ime drawn across the head at one-third the 
length from the posterior margin would pass through the centres of the 
eyes nearly. The eyes are annular about one-sixth the whole length of 
the head, situated their own length frt>m the posterior margin and with 
their centres about the same distance from the side of the glabella. The 
fistcial suture runs from the inner anterior comer of the eye forwards and 
outwards at an angle of about 45 ^ to the longitudinal ajos of the body 
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Fig. 376. 
Fig. 376.— ^UbelU and pjgidiam of P. magnifieta. 

until it crossee a line drawn through the eye parallel with the axis of the 
body, and having gamed a point situated outside of this line at a distance 
from it equal to the length of the eye or thereabout, it curves inward and 
reaches the front margin at a point somewhere near the line. It then ap- 
pears to run round the margin. Behmd the eye its course is, after a short 
inward and backward curve, directly outwards nearly parallel with the 
posterior furrow apparently one half tiie width of the cheek when it curves 
back, and cuts the posterior margin before reaching the angle. On each 
nde of the glabeUa nearly opposite but a little behind the portion of the 
eye there is an obscure rounded elongated prominence. 

Jud^g from several detached cheeks the posterior part of the head 
must be very wide and the angles produced mto moderately long triangu- 
lar spmes. 

The pygidium is somewhat fim-shaped, the posterior margb terminating 
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in BIX triangular points or spines, the outer ones of which are the longest 
and the inner ones diminishing in length so as to produce a semicircular 
emargination for the posterior outline. The greatest width of the pygi- 
dium is at about one-third its total length from the front measuring to the 
extremity of the longest spine. In front of a line drawn across at this 
place the contour is nearly semicircular, but behind the line the sides are 
straight or only gently convex, and somewhat parallel, slightly converging 
towards each other. The main body of the axis is about one-fourth the 
total length, convex conical and with four shallow concave transverse 
grooves ; four ribs in each of the side lobes besides a rudimentary ridge 
along the middle being a continuation of the axis. The surface is marked 
by fine fissure-like undulating lines. 

The pleursd which seem to belong to this species are broad, flat, falcate, 
and with a moderately strong groove running obliquely nearly their whole 
length. 

Judging from the form of the three py^dia figured by AngeUn on Plate 
41 of the PalsBontologia Scandinavica, it appears probable that this species 
connects IHkelocephalus with CerUropleura^ a genus which occurs in the 
base of the Lower Silurian of Sweden, m Be^o B and C of Angelin. It 
is perhaps an extreme form, but the course of the fisu^ial suture and char- 
acters of the glabella are the same as they are in IHkelocephdltu. The 
py^dium differs from D. Mtrmesotemis in having fewer ribs and a greater 
number of spines, but this difference is not of itself, I think, of generic 
value. 

Limestone No. 1. 

DiKBLOCEPHALUS PLANIFROKS. (N. 8p.) 
Pig. 377. 

Description. — Head with a broad smooth margin m front, the width of 
which is about equal to the width of the glabella : the latter oblong conical, 





Pig. 877. Pig. 378. Pig. 379. 

Pig. 377.— P. ptoti/ront. 
Pig. 378.— P. BtUu 
Pig. 879.— P. Owmu 
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rather flat, most elevated along the median line, broadly rounded in front, 
its sides nearly straight and sub-parallel, slightly convergmg from behind 
forwards. On each mde of the median line there are three or four obscure 
depressions which represent the glabellar furrows. The length of the 
glabella appears to be about once and a half its width at the neck segment. 
Eyes, cheeks, thorax and pygidum unknown. Length of largest head 
seen, twelve lines ; length of glabella, seven lines ; width of glabella at 
base five lines, at front margin four lines and a half. 

The head of this specis differs from 2>. maffnificus in having a more 
elongated and depressed glabella with the wide border in front smooth 
instead of ornamented with radiating ridges. 

Limestone, No. 1. 

DiKELOCEPHALUS OWENI. (N. Sp.) 
Fig.'379. 

Description. — Head with a broad punctured and striated margin in 
front of the glabella ; the latter oblong conical depressed, most elevated 
along the median line, and with from two to four obscure depressions on 
each side, representing the glabellar furrows. The front of the glabella is 
broadly rounded, the sides straight or nearly so, sub-parallel or slightly 
converging from behind forwards; the posterior margin straight in the 
middle, turned forward at the sides. At the base of the glabella there is 
an obscure transverse furrow, and I am not sure whether this should be 
regarded as the posterior glabellar groove or the neck furrow. The front 
of the head is strengthened by a depressed convex rim just within which 
there is a curved row of punctures, four or five in one line. From these 
punctures fine somewhat flexuous striae converge towards the front of the 
glabella. Eyes, cheeks, thorax and pygidium unknown. 

Length of head of a specimen which appears to be of the average size 
ten lines ; length of glabella, seven lines ; width of glabella at neck seg- 
ment five lines and a half, and at front margin four* lines and a half; width 
of the marginal rim, one line and a half. 

The depressions representing the glabellar furrows are sometimes obso- 
lete, and sometimes only one or two are visible on each side. 

One of the specimens has the anterior striated margm proportionally 
one fourth narrower than the above and only five punctures in the width 
of one line. The glabella is smooth and not narrowed in front. I do not 
at present think, however, that these differences are of specific importance. 

In another specimen where the crust is preserved, the punctures are 
scarcely visible, but where it is removed they are distmct. 

Dedicated to Dr. D. D. Owen, whose extensive geolo^cal researches 
m the Western States have been of such great service to science. 

Limestone, No. 1. 
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DiKELOCEPHALUS BeLLI. (N. 8p.) 
Fig. 378. 

Description. — Head semicircular, the width apparently twice the length 
or a little more. Front margin surrounded by a narrow convex rim, dis- 
tant about its own width from the front of the glabella. The latter is 
obtusely oblong, conical, rather convex, well defined all round by the nar- 
row groove of the dorsal furrows, the sides nearly parallel, straight or 
nearly so, the front rounded. The neck furrow extends entirely across, 
nearly straight in the middle third and directed obliquely forward at an 
angle of about 45** at the outer third on each side. In front of this, two 
oblique glabellar furrows on each side, their inner extremities separated 
by about one-thurd the width of the glabella, forming three lobes of nearly 
equal size. The eyes appear to be situated opposite the second pair of 
furrows from the front, and to be distant fit)m the glabella about one third 
the width of the neck segment. 

Length of head of medium size, six lines and a half; length of glabella 
five lines and a half ; width of the same at base four lines ; a little nar- 
rower towards the front ; width of marginal rim half a line ; width of space 
between the marginal rim and the front of the glabella, half a line. Sur- 
face smooth. 

Cheeks, eyes, thorax and pygidium unknown. Dedicated to Mr. Robert 
Bell, the discoverer of the genus in the Canadian rocks. 

Limestone, No. 1. 

DiKELOCEPHALUS MEGALOPS. (N. Sp.) 





Fig. 380. 

Fig. 382. Fig. 381. Fig. 383. 

Fig. 380. — D. mt^alopt. 
Fig. 381. — D. crUtaiua, 
Fig. 382, 383. — Pygidia common in LimeBtone No. 1. 
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Description. — Head apparently semicircular ; anterior mar^ strength- 
ened bj a narrow convex rim a little more than its own width from the 
front of the glabella, just ^thin which is a curved row of punctures with 
fine striae as in 2>. Oweni. Glabella elongate conical, depressed convex, 
front rounded, sides nearly straight, slightly conver^g from behind forward 
Neck furrow straight in the middle, turned slightly forwards towards the 
ends. In front of this, two other short furrows on each side dividing the 
glabella into three lobes of which the anterior is the largest ; the posterior 
furrows sometimes obscurely connected on the median line their outer 
extremities directed forwards at an angle of 45^ with the lon^tudinal axis 
of the body ; the anterior pair nearly at right angles, but slopmg a little 
forwards, their inner extremities not connected. On the front lobe there 
appear to be indications of a third pair of furrows on one of the specimens. 
The eyes are semi-annular, nearly half the whole length of the head, their 
anterior comers a littie in advance of the outer extremities of the anterior 
glabellar furrow ; their centres distant from the mdes of the glabella, one- 
third the width of the neck segment, their upper and lower angles, half 
that distance. Surface, except the striated front mar^ apparentiy 
smooth. 

Cheeks, thorax and pygidium unknown. 

Length of largest head seen five lines and a half; of glabella four lines 
and a half; width of glabella at neck segmedt three lines and a half 
nearly, and at front furrows three lines. 

Limestone, No. 1. 

DiKBLOOBPHALUS CRI6TATU8. (N. Sp.) 
Fig. 381. 

2>e«mpfton.— Small, head apparently semi-circular; front mar^ with 
a strong rim abmptiy elevated on its posterior edge and thence descending 
with a flat slope to ^e anterior edge, distant about its own width from the 
front of the gkbella, with a row of punctures as in 2>. Oweni. Glabella 
oblong, front and sides somewhat straight, anterior angles rounded, neck 
segment and furrow well defined, no glabellar furrows. The glabella just 
in front of the neck furrow is abruptly elevated into a sharp rounded roof- 
shaped ridge from which it descends ^th a flat or gentiy concave slope to 
the front and lateral margins. Eyes very hrge, full one half the whole 
length of the head, their posterior angles close to the glabella at the neck 
furrow ; thence they curve outwards so that their centres are distant from 
the sides of the glabella rather more than one third the width of the neck 
segment, thence more gradually curving inwards they reach the sides of 
the glabella (nearly) at a point a littie in advance of its length. 
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Length of head in largest specimen seen four lines ; of glabella about 
three lines ; width of glabella at base two lines, a little narrower in front. 
Surface with the exception of the striated and punctured front, apparently 
smooth. 

Limestone, No. 1. 




Fig. 384. 

Fig. 384. — The pygidiam represented hj Fig. 384, ftppears to belong to a species of 
Dikelocephaluij but tbe small fragment of stone in which it occnrs resembles 
Limestone No. 3, in which no recognisable fragments of that genus hare been found. 



Genera. — ^Arionbllus (Barrande) and Msnocephalus (Owen). 

These two genera seem to be closely related, and I shall therefore notice 
them collectively. In Arionellu9 the glabella is cylindrical or sub-conical 
with three or four lateral furrows. The &cial suture proceeds from the 
eye forward with a slight inward inclination to the front margin which it 
cuts on a line drawn between the eye and the glabella parallel with the 
axis of the body. Behind the eye it cuts the posterior margin at a point 
situated on a line drawn between that organ and the outer angle of the 
head. In the thorax of A, ceticephalu9 there are from 7 to 16 segments 
according to the age of the individual. The pygidium is small. 

The head (all l^at is known) of MenocephaliLS only differs from Ariom 
nellus in having the glabella exceedingly convex. Owen discovered the 
glabella and a portion of the cheek plate, but none of the other parts. He 
describes the former as being circular, highly arched, hemispherical and 
pustulated. Judging from this description and the figure given by the 
author, and also from the aspect of the associated fossils, it appears to me 
highly probable that the species which I have called M. fflobostis is not 
only congeneric with Owen's M. MinnesotenM but that it is closely allied 
thereto. Jf. Sedgewieki cannot be separated generically from M. gloho9U9y 
and this latter leads us through A. tubclavatus to A. cylindricus. 

This latter appears to me to be an Arionellu%. The specimens are too 
imperfect to enable me to prove whether or not our four species belong to 
two distinct genera or one only. I shall place the two most convex forms 
in Menocephalu$f and the other two in Arionelltu. 
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AbIONBLLUS CTLINDRICU8. (N. 8p.) 



SL. 




Fig. 385. Fig. 386. 



Fig. 385.— siriofiei/tft cylindricut. 

Fig. SSe.—JrianeUut tubclavatut ; a, side riew of the glabella. 

Description. — Glabella sub-cylindrical slightly narrowed from beliind 
forwards, the sides nearly straight and separated from the very prominent 
cheeks by a deep farrow ; the front obtusely rounded or nearly straight. 
The neck furrow is deep and rounded and the neck segment well defined 
but apparently not very prominent. The posterior glabellar furrow is 
well defined idl across, parallel with the neck furrow for half the width of 
the glabella and then directed obliquely forward on each side at an angle of 
45^ ; it is about its own width distant from the neck furrow. The next 
furrows forward are situated a little in advance of the mid-length of the 
glabella ; they are slighty oblique and their inner extremities are separated 
by about one-third the width of the glabella. In front of th^se are two 
other furrows on each side very inconspicuous and not always visible. The 
anterior margin of the head consists of a narrow elevated ridge separated 
fit>m the front of the glabella by an angular groove of about its own width. 
From the summit of the terminal ridge the margm descends with an abrupt 
slope so that on a front view the head appears to be bounded by a flat 
nearly vertical band, the width of which is equal to rather more than one 
half the elevation of the glabella. The surface appears to be smooth or 
finely granular. Eyes, fixed cheeks, thorax and pygidium unknown. 
Length of longest head seen three and a half lines ; width of glabella about 
two lines at neck segment and a little less at the anterior extremity. The 
form of the glabella of this species is almost exactly like that of Dikehce^ 
phalus granulosuB. (Owen.) [See Geo. Rep. Wisconsm, PI. I, Fig. 7.] 

Limestone, No. 1, not common. 

Arioxellus subclavatus. (^N. sp.) 

Fig. 386,*-a. 

Description. — Glabella as long as the head, separated from the front 
margin by a narrow groove only, strongly convex and elevated in the 
anterior two-thirds, less convex, more depressed, and somewhat narrower 
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in the posterior third ; sides gently convex, nearly straight, sub-parallel, 
slightly more distant from each other towards the front than behind, front 
obtusely rounded. The neck segment and furrow are rounded and well 
defined all across ; the posterior glabellar frirrows are rather strong, 
directed forwards at an angle somewhat less than 45^, their inner extre- 
mities separated by one-third the width of the glabella, and distant from 
the neck furrow a]x>ut the width of the neck segment. In front of these 
are two obscure, nearly vertical frmrows on each side, at about equal dis- 
tances frt)m each other. The fixed cheeks are strongly elevated, and 
separated from the glabella by the deep, narrow dorsal frirrows. The eyes 
are small, and situated on a line drawn across the head, passing about 
midway between the two posterior glabellar furrows. They are connected 
with tiie front lobes of the glabella, by slender ocular ridges, as in the 
genus Conocephcdites. The distance of the eye from the glabella is a 
little more than half the width of the neck segment. The facial suture 
cuts the front margin, a little inside of a line drawn through the eye, 
parallel with the length of the body. Behind the eye it runs obliquely 
outward with a gentle curve, and cuts the posterior margin at a point 
between the line passing through the eye, and the posterior angles of the 
head. The surface in the large specimens is finely tubercular, but m the 
small ones apparently smooth. Length of largest head seen five lines and 
a half ; the width of the glabella at one-third the length from the frx)nt, 
is about three-fourths of its own length, excluding the neck segment and 
frirrow. Moveable cheeks, thorax and pygidium unknown. 
Limestone, No. 1. 

Mbnoobphalus Sedgwicki. (N. sp.) 

a b e 

Fig. 387. Fig. 388. 

Fig. SSI .^MenoctpKalut Sedgwicki, 

388. — M, globoiui. a, side riew of the head ; 6, apper side ; c, front riew. 

Descriptian. — Glabella very convex, conical gradually tapering from 
the neck segment to the front, which is obtusely rounded. Neck segment 
and neck frmrow well defined all across. Two glabellar furrows on each 
side, which divide the glabella into three pair of lobes, the anterior pairs a 
little the largest, the other two nearly equal to each other. The posterior 
frirrows sometimes curve so far backwards as to isolate the lobes from the 
body of the glabella ; their depth, however, is inconsiderable. The gla- 
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bella is separated from the cheeks and front margin bj the deep, narrow 
dorsal furrow which runs all round. The eyes are ntuated opposite the 
anterior glabellar furrows, and distant from the glabella about one-fourth 
the width of the neck segment. The front margm slopes from the front of 
the glabella downwards, and is then turned up to form a slightly elevated 
but well defined wire-like rim, which probably runs all round. Surfguse 
covered with small tubercles. Cheeks, thorax and pygidium unknown. 
Length of largest specimen collected, four lines ; length of glabella, in- 
cluding neck segment, three lines ; width of, at neck furrow, two lines. 

In some specimens a third glabellar furrow is represented by an obscure 
mdentation close to the front. 

The facial suture is evidently the same as in ^. eylindricm and A. $vJh 
elavatu9. 

limestone. No. 1. 

Menocbphalus globosus. (N. sp.) 

Fig. 388— a, 6, c. 

Description, — Head globose, the posterior angles produced into small 
slender spines directed outwards, at an angle of about 45^ with the axis 
of the body. Glabella exceedingly convex, almost hemispherical, its 
length slightly exceeding its width ; . either totally destitute of lateral fur^ 
rows, or with two inconspicuous indentations on each side. Neck furrow 
and segment well defined ; the margin of the head with a narrow, wire- 
like border all round, which turns up in front of the glabella, and forms an 
obtusely pointed rostrum ; cheeks moderately tumid, but drooping on each 
side, so as to give a great depth to the outline of the head. Eyes about 
one-fifth the total length of the head, situated opposite the mid-length of 
the glabella, and about their own width from it. Facial suture as in J.. 
whclavatug. Surface covered with small tubercles. Width of head in 
the specimen figured, five lines ; length, three lines ; length of glabella, 
two lines and one-fourth. 

Associated with these are very numerous glabellsd of a larger size, in 
general four lines in length, which probably belong to this species. 

Limestone, No. 1. 

Qmu» BATHTURtfl. Billings. 

This genus was described in the ^* Canadian Naturalist and Geologist," 
ToL iv, p. 864, in the article on the fossils of the Calciferous Sandrock. 
It differs from ^naphw by having nine segments in the thorax, the fitxit 
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of fhe hTpostoma not forked, and the glabella well defined bj the dorsal 
furrows. It somewhat resembles both MegalaipU and Niohe (Angelm), 
jb the form of the glabella, but the hjpostoma is precisely like that of 
Ogygia> I have some evidence to show that the head is composed of 
three pieces only, as in Dikehcephalus. The species heretofore described 
are, B. amplimargmatusj B. conicui^ and B. CyhdCj from the Galcifer- 
ous Sandrock : — B. Angdini^ Chazy ; B, extan8, (Asaphus extanSy Hall,) 
IU9 yet known only in the Black riv^r limestone, and B. »pinigery (^Aeid- 
ayn$ 9pinigeTy Hall.) This latter species ocqurs both in the Black Biver 
and Trenton, in Canada. 

^e following species are referred to this genu^ provisionally. I am not 
at all satisfied that they belong to the genus, but I know of no other to 
which they bear so near a resemblance. 



Bathyurus capax. (N. sp.) 

Fig. 389. 

Description. — Head convex, forming a depressed quarter of a sphere. 
Qlabella oblong, separated from the flat, sloping rim of the front margin 
by a narrow angular groove ; sides gently concave, nearly straight, with 
a short obscure outward curve opposite the eye, slightly converging tow- 
ards each other from behind, forwards. The neck furrow is represented 
by an obscure transverse impression, which occupies the middle third of 
the width of the glabella, but does not reach all across. The anterior and 





Fig. 390. 




Fig, 389. 

Fig. 889.— BoMyvnit capax. The lower figare it ft longitadinal section, showing 
the conrexitj of the glabell* and the flat sloping rim of the front margin at a. 

Fig. 390.— BoMyiinif dMmi, 

Fig. 891.— SoMynriM bitubirculatut. 

BB 
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posterior angles are rounded^ and altihough distincilj defined all round, by 
the dorsal furrows, (which, however, are onlj slightly impressed,) the 
glabella in the anterior half is scarcely at all elevated above the general 
convexity of the head ; it is moderately prominent behind. The eye is 
situated at mid-length of the head, semi-annular ; its centre distant from 
the side of the glabella, two lines, when the length of the head is thirteen 
lines. 

The anterior mar^ of the head to front of the glabella is strengthened 
by a flat rim, which slopes downwards and forwards at an angle of about 
60^, with the horizontal plane of the body. This character is constant in 
head specimens of all sizes, from a length of six lines to thirteen. The 
width of this rim in the largest specimens, is one line and one-third. 
Cheeks, thorax and pygidium, unknown. Surface apparently smooth. 

Length of large head, thirteen lines ; width of glabella at base, nine 
lines, and at two lines from the front margin, eight lines. 

Limestone, No. 1. 

Bathturus dubius. (N. sp.) 

Fig. 390. 

Deicription. — ^This species differs from B. capax in having the glabella 
more pointed and more narrowly rounded in front, and the marginal rim 
not flat but of a sub-cylindrical wire-like form. 

Length of the head in largest specimens seen, nme Imes ; width of gla- 
bella at neck furrow, six lines and a half, and at two lines from front mar- 
g^i, five lines. 

Limestone, No. 1. 

Bathturus bisubbrculatus. (N. sp.) 

Fig. 391. 

Deicription. Glabella the same as in JS. duUu%y but more pomted in 
front, and with an elongate-oval tubercule or lobe on each side of the pos- 
terior half. These tubercules are of an elongate oval form, pointed at both 
ends, bounded on the outside by the dorsal furrow which runs all round the 
glabella, and on the inside by a shallow, rather obscure groove, but which 
seems to separate them completely from the main body of the glabella. 
The lower pointed extremity of each terminates a little below the level of 
the neck furrrow, and the upper, a little behind the mid-length of the head. 

Length of the largest head seen, eight lines and a half; width of gla- 
bella just behind the neck furrow, six lines ; length of each tubercule two 
lines and a half ; width of same in the middle one line. Surfiice smooth. 

Limestone, No. 1. 
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Bathyurus ARMATUS. (N. 8p.) 
Fig. 392. 

Description, — Head very convex, with a strong broad-based spine pro- 
jecting backwards from the neck segment. The contour of the glabella 
is obscurely indicated by two faint grooves which appear to die out before 
reaching the front margin. It appears to be regularly conical, but scarcely 
at all elevated above the general convex surface of the head. Length of 
head in the specimen figured — excluding the marginal rim, which is 
unknown,— nine lines. Width of glabella at base, six lines ; at about the 
middle of the head, five lines ; the length of the spine is unknown. Surface 
smooth. 

Limestone, No. 1. 





Fig. 392. Fig. 3»3. 
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Fig. 394. Fig. 395. Fig. 396. 

Fig. 392. — Bathyurui armatui. 
Fig. 393. — Bathyunu Saffordi, 
Fig. 394. — Baihyurun ohlongut. 
Fig. 395. — Bathyurut Cordai, 
Fig. 396.— >Ba/Ajf«riM quadratuM, 



Bathturus Saffordi. (N. sp.) 

Fig. 393. 

Description, — Glabella conical convex, much elevated above the general 
surface of the head, front angles rounded, sides somewhat straight in the 
anterior half, below which they curve a little outwards, and become parallel 
for a short distance next the posterior margin. The neck furrow in the 
cast of the interior is well defined all across, but when the crust is preserved 
it dies out on approaching the sides. The rim which forms the front 
margin has a flat slope inwards to the anterior edge of the glabella. 
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Length of the largest head seen, five lines and a half; width of glabella 
at neck segment, six lines, and at two Imes from the front, three lines and 
a half. Surface smooth. 

Dedicated to Professor J. M. Safford, State Geolog^t of Tennessee. 

In Limestone, No. 2. 

Bathtxtrus oblongus. (N. sp.) 

Fig. 394. 

Description. — ^The glabella of this species is oblong, convex with nearly 
parallel sides, well separated from the cheeks by the deep dorsal farrow, 
the front rounded, and the neck furrow rather deep all across. The eyes 
are small, situated a little behind the mid-length of the glabella, and 
distant from the dorsal groove a little less than one half the width of the 
neck segment. The marginal rim of the head is the same as in jB. 
Saffordi. Surface smooth. Length of glabella four lines ; width three 
lines. 

Limestone, No. 2. 

Bathturus Cordai. (N. sp.) 

Fig. 395. 

Description, — Olabella conical, with a deep sulcus all round ; in fix)nt 
an elevated rim apparently forming a rostrum similar to that of some 
species of Calymene ; just within the rim a deep groove, between which 
and the furrow that surrounds the glabella, there is a rounded ridge. Neck 
furrow well defined all across. Eyes apparently about opposite the middle 
of the glabella. Surface smooth. 

The glabella in some of the specimens is more narrowed towards the front 
than it is in the specimen figured. 

Length of the largest head seen, seven lines ; length of glabella, five 
lines ; width just in front of neck farrow, three Imes and two-thirds ; at 
one line from the front, three lines. 

Limestone, No 2. 

Bathturus quadratub. (N. sp.) 

Fig. 396. 

Description. — Glabella oblong, convex, only slightly rounded in front, 
well defined all round by the dorsal furrows, the ndes strai^t and 
parallel, the eyes are smaU, and situated as in £. obhngus^ an ocolar 
ridge obscurely visible in one specimen. Neck furrow well defined all 
across. 

Length of glabella four Unes ; width three lines and a half* 

Limestone, No. 2. 
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Cheibubus Apollo. (N. sp.) 

Fig. 397. 

Description. — Head convex, semicircular, width about twice the length 
or a little more. Glabella depressed, convex, somewhat circular or veiy 
broadly conical, the posterior margin convex, the sides and front rounded, 
the width at the posterior third equal to the length, the neck furrow in the 
cast defined all across three glabellar furrows directed obUquelj forwards 
and outwards at an angle of about 80^, with the longtitudinal axis their 
inner extremities turned backwards, and distant from each other about 
one-fourth the whole width. The four side lobes of the glabeUa are sub- 
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Fig. 397. Fig. 898. Fig. 399. 

Fig. 397. — Cheirurut Apollo, 

Fig. 398.— Py^u/tttifi. Limestone No. 2. Tliit maj be the tail of an Jmphion* 

Fig. 399.— CAttmrtit Eryx, 

equal, the posterior pidr a little larger than the others. Ejes small, 
opposite the second lobe from behind, distant from it about the width of 
the lobe or a little less. Cheeks in the cast punctured. I have not 
ascertained whether or not the posterior angles terminate in spines. 
Length of head, five lines ; length and width of glabella, a little less than 
five lines. 

There are many European species of this type, and they range from the 
Landeilo Flags upwards to the Devonian. 

Limestone, No. 2. 

Chezrubus Eryx. (N. gp.) 

Fig. 399. 

Description. — Head semicircular, depressed convex, width twice the 
length or a little more, the posterior angles produced into short spines. 
Glabella elongate conical, moderately convex, rounded in front, sides 

* Thij pjgidiam is figured in the Geologj of Canada, p. 239, prorisioaallj nnder the 
name of Amphion Cayleyi. It maj, howeTer, posiiblj belong to one of the species of 
dtftmnis aboTe figured, perhaps to C. Apollo. 
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nearly straight or gently convex, neck farrow well defined all across, and 
continued on the cheeks to the outer angles of the head, four lobes on each 
side of which the anterior is largest, the posterior smallest, and the other 
two almost equal to each other, the furrows directed obliquely forwards at 
an angle of about 80°, to the longitudinal axis, their inner extremities 
distant from each other a little less than one-third the width of the glabella. 
Cheeks moderately convex, punctured. Eye opposite the second lobe from 
the front, and distant from the glabella apparently about the width of the 
lobe. 

Length of head nearly four lines ; of glabella, about three lines and a 
half ; width of glabella two lines and a half. 

Limestone, No. 2. 

Closely allied to a small species which occurs in the Chazy limestone at 
Caughnawaga. Another of the same size and type occurs at Phillipsburgh. 

AsAPHUS Illaekoides. (N. sp.) 

Description. — ^Head veiy convex, in shape like that of an IllaenuSy 
equal to about one-fourth of a sphere, posterior angles rounded ; width a 
little less than twice the length. Glabella obscurely defined, oblong, 
slightly narrowed just behind the eyes, thence a little widened both for^ 
wards and backwards. Eyes sub-globular, of a medium size, close to the 
glabella, the distance between their centres about equal to the length of 
the head. The facial suture runs from the inner anterior angle of the 
eye, with a scarcely perceptible curve outwards, directly forward to the 
front margin, being in this part almost paraUel with the longitudinal axis 
of the body. From the iimer posterior angle it runs outwards and back- 
wards, and cuts the margin at a point in a line drawn parallel with the 
axis of the body, passmg outside of the eye at a distance therefrom equal 
to one-half the width of that organ. The cheeks from the eye to the pos- 
terior angle of the head, descend with a flat slope of about 45° to the hori- 
zontal plane of the body. The surface appears to be smooth. 

The py^dium is depressed, convex, semicircular, the posterior margin 
regularly rounded ; the axis depressed, semi-cylindrical, sub-conical, sides 
a little concave, rather prominent, the extremity very obtusely round, the 
length varying from a little more than one-half to two-thirds the total 
length ; its width a little less than that of the side lobes, five very obscure 
segments, of which the last two are sometimes blended into one. The an- 
terior margins of the side lobes are almost at right angles to the axis for 
one-half or thereabouts of the width, then sloping backwards to the outer 
comers, which they reach at an angle of about 80° to the transverse dia- 
meter of the body. 
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Just behind the margin there is a single groove, obscure towards the 
axis but more distinct outwards. There are in some specimens, several 
fiuntly marked ribs, but m general the side lobes, with the exception of the 
anterior furrow, are smooth. 

Length of head of a specimen of medium size, seven lines width, twelve 
lines ; distance between centre of eyes, seven lines. 

Length of a pjgidium of medium size, six lines ; width, twelve lines ; 
length of axis, four lines and Srhalf ; width of same at front margin, three 
lines and a half, and at half a line from the posterior extremity, three 
Unes. 

I have seen the underside of the head of this species and the sub-rostral 
fold is distinctly divided as in il. platycephalus. Had not this character 
been observed, I would have, without much hesitation, referred the head 
to the genus HloenuB. 

In Limestone, No. 8, 

ASAPHUS GONIUBUS. (N. Sp.) 

The above name is proposed for a small triangular pygidium found in 
No. 3. It is evidently distinct from any described Silurian species of 
this country, but allied to one that occurs m the Ghazy Limestone at Min- 
gan. The form is triangular, the length three-fifths, or thereabouts, of the 
width, the axis scarcely at all elevated above the surface, and indistinctly 
divided into segments in the anterior half, but towards the extremity 
becoming strongly elevated, smooth and pointed. The largest specimen 
seen is about half an inch in length. It resembles the tul of a smaU 
HoifialonotU9. 

Limestone, No. 8, 
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ORGANIC REMAINS OF THE LilVIS FORMATION. 

(Except where odierwiBO indicated, aU the species of graptolites, m ibe 
following fist, were described by Prof. J. Hall ; all the others by 
E. Billings.) 



PROTOZOA. 

Calatbiam paDnosom. 
Eospongia — ^ ^? 

ZOOPHTTA. 

Stenopora fibrosa, Goldfbss. 

■CBIirODBBMATA. 

PalaocystiteB tenairadlataa 7 Hall. 

«EAPT0UT10A. 

Oraptolithoa abnonnis. 
" alatus. 

" arcaatus. 

« bifidas. 

" Blgsbyi. 

*' bryonoidei. 

« ^constrictoB. 

«* crucifer. 

« deaticolatai. 

^ estensQi. 

" ezteDQatus. 

u flezilii. 

^ fruticoiog. 

« Headi. 

<< indentog. 

" Logani. 

*' Logani, rar. 

« niliduB. 

« octobracblatofl. 

« octonariaB. 

|< pstdloB. 

pennatuIuB. 

qoadribracbiatoa. 

ramaluB. 

RicbardionL 

rigidoB. 

BimilU. 



u 
If 
u 
It 



Diplograptas iDatilis. 

" , pristlniformls. 
OlimacograptQB antennariat. 
PbjllograptnB angoitifoUoB. 

" Anna. 

« ilicifoliuB. 

" tjpni. 

Reteolitea enBiformiB. 
Reteograptus tentaculatuB. 
DendrograptuB diffasus. 

" divergenB. 

" erectoB. 

" fleiQOBUB. 

" fruticoBUB. 

'< gracilis. 

" striatuB. 

Oallograptof eleganB. 

" Salteri. 

Dictjonema irregulariz. 
" Murraji. 

" quadrangalariB. 

PtilograptDB GeinitzianuB. 

<* plnmoBUB. 

TbamnograptQB Anna. 

Bbaobiopoda. 
LingnU Mantelli. 
" Irene. 
« IriB. 

« QoebeeenBiB. 
Obolella Ida. 

" desiderata. 
LepUena decipiens. 

" Bordida. 
Orthis gemmicula. 
" Tritonia. 

« OrtbamboniteB, Pander. 
<< Burjone. 
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Orthit Bleetm. 
" Hippolyte. 
« ETftdne. 
" Mycale. 
<c EadoeiA. 
" Battis. 
" apieaHB. 
*( Oorinna. 
" Armanda. 
« Minna. 
Oamerella Tariant. 
" calcif^ra. 
** breTiplicaUi. 
« costata. 
« polita. 
Stricklandinia Araebne. 
" Arethoia. 

Lamblubbanohiata. 

Eopteria Richardsoai. 
'( ornata. 

0A8TBB0P6»A. 

Becallomphalus intortns. 

« Canadenii*. 

" spiralia. 

" distant. 

Plenrotomaria Tagrans. 
" Poitumia. 

<< Qnebecensis. 

<( rotundispira. 

" Missisquoi. 

Mnrchiflonia Vesta. 
" Hyale. 

<« Jessica. 

« Cassandra. 

" SjrlTia. 

*< Ifissisqnoi. 

Helieotoma miaer. 
OphileU b«na. 
« profunda. 
« abdita. 
** nniangulata, Hall. 
Haclarea ponderosa. 
« Atlantica? 
*< matutina? Hall. 
'< Bordida? 
Sabulitas Psjcbe. 
Holopeadilucula? 
** leiosoma. 
'( Proserpina. 
Gjelonema Pha»dra. 
Glisospira cariosa. 



Belleropbon Palinnnir. 
Ifetoptoma Niobe. 

<< Eubnle. 

« Oritbya. 

" Melissa. 

" Hyrie. 

" Orpbynd. 

" Venilia. 

« anomala. 

'* Augnsta. 

'* superba. 

<' Qnebecensis. 

Gbphalopoda. 
Ortboeeraa Antolyeas 

« AtUCQB. 

" repoBS. 

" GatuluB. 

" Persens. 

» Missisquoi. 

« Gato. 

< Gataline. 

" Sayi. 

" Xerxes. 

«« Tityrus. 
Gyrtoceraa Aristidss^ 

« Metellus. 

" Dietys. 

(« Aletbes. 

«« Syphax. 
Gyrtocerina MercuriuB. 
Nantilns PomponioB. 
Litnites Farnswortbi. 
" imperator. 

Gbdbtacba. 

AgnoBtoB Americanns. 

" Orion. 

" GanadensiB. 
Ampbion Salteri. 
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DikelocephalaB Belli. 
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" afBnis. 
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'< MiBBisqiioi. 

" pauper. 
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Endjmionia Meeki. 
Harpes Granti. 
HarpideB desertoB. 
Holometopus Angelini. 
niflBQaB tumidifronB. 

'< arcuatuB. 

" conBobrinuB. 

" Bimulator. 

" incertaB. 
LichaB JukeBii. 
LoganellttB Logani. 
MenocephalaB globosas. 
" Sedgwickl. 

« Salter!. 

Nileas affinlB. 
RemopleurideB afBniB. 
Shumardia granulosa. 



APPENDIX. 



1. The first twenty -four pages, as noticed in the Preface, were 
reprinted in 1865, with the following alterations. On page S the parts in 
brackets in the reprint consist of new matter. On pages 4, 5, a new 
species {Archeocj/athus profunckis) is instituted for the specimens from 
Anse au Loup, originally referred to A. Minganenm. On page 8, Ku- 
torgina is inserted in the name of Oholella cingulata. Page 11, Olenellut 
is adopted instead of Faradoxides. The notes on pages 10, 11, 12, of the 
original are withdrawn. 

Pages 57 to 72 have been also reprinted, from 57 to 66 inclusive, and 
part of 67 bemg entirely new matter. 

2. StricJdandia.^Aa this generic name is preoccupied, I have changed 
it to Stricklandinia. (See Can. Q-eol.y vol. viii^ p. 370.) The two 
species (anUy p. 85) must therefore be called Stricklandinia Arachne 
and Stricklandinia AretJnua. I have still some doubts as to the generic 
affinities of these fossils ; but so far as their internal structure can be made 
out, they appear to be more nearly related to this genus than to any other. 
They are also allied to Camerdla. 

3. Fostilsfrom the Black Hills. — Mbbk and Hatdbn havere-described 
the fossils from these localities (ante, p. 58) under the name of Linguiih 
pis pinm/ormis (Owen), Lingulepis prima (Conrad), Oboletta nana^ 
Theca grtgarca^ Agraulos Oweniy and Agravlos? — f (Palaeontology 
of the Upper Missouri, by F. B. Mbbk and F. V. Haydbn ; published by 
the Smithsonian Institution, April, 1865. 

4. Fauna of the Levis Formation. — ^The number of graptolites is put 
down at 58 species (anJtCy p. 62), but this includes (7. Milesi and Q-. 
secalinusy which have not yet been found in rocks clearly identified with the 
Levis formation. The correct number (51 species) is given on p. 376, 
and also in the foregoing list, p. 417. There are also five species of 
Asaphus instead of four, as mentioned on pp. 62, 63 — the total number 
of trilobites bemg 74, of which 73 are described. There are also 29 
species of Brachiopoda. As to, the total number of species of all orders, 
in this formation, I am satisfied that we are still far from the truth. 
Every new locality furnishes several new forms. I have stated (^antCj pp. 
62, 376) that there are 219 described species ; but as several of these 
are doubtfully identified, it would be better to say that there are between 
215 and 220. 
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Cyrtocsras Juvenalis. (AntBy p. 177.) 





Fig. 4«0. 

Fig. 400w— Cyr'o^^<^ Juvenalis. — « , side Tiew of a nearly perfect specimen ; 
bf Tentral Tiew of the original, showing the surface characters. 

BemarkB. — Smce the description of this species was printed, Mr. J. F. 
Whiieayes has discovered a nearly perfect individoal, in the Trenton lime- 
stone near Montreal, which is figured above. 

Tlie specimen is 2| inches in length measured along the oatsidey and is 
curved to a radius of about 11 lines. It tapers, m the lateral diameter, 
from 8 lines to 8, and, in the dorso ventral, firom 9 to 3 lines. Near the 
mid-length a number of the septa are well preserved, — 6 in 4 lines mea- 
sured on the side, and 7 in 6 lines on the median line of the ventral aspect. 
There t^pptus to be a constriction near the aperture. 



Clisospiba cubiosa. (^AMe^ p. 186.) 




Fig. 401. 

Fig. 401. — A portion of the spire of C. enridia, which retains the shell and 
surface markiogs. 

IUmarh$4 — Among the specimens of tiiis species lately collected by 
T« C. Weston is one which retains a part of the shell. The surbce is 
beautifuUy reticulated by ascending and revolving lines as above repre- 
sented. 
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